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DEFINITION OF ENGINEERING 


The “Definition of Engineering” proposed by ECPD was printed in the March, 
1959, JourNAL (p. 624). One change in the ECPD definition which unfortunately 
was not included in the JouRNAL version should be noted, however. The third line 


as published in the Journat should read, —“and natural sciences gained”—. 


PHILOSOPHY FOR ENGINEERS 
AT LEHIGH 


Lehigh University has introduced a philosophy course in the 
evolution of scientific ideas. The course has been added to the 
curricula of the College of Arts and Science in response to the 
steadily increasing interest of engineering and science students at 
Lehigh in philosophy courses. 

Dr. Glenn J. Christensen, Dean of the College of Arts and Sci- 
ence, described the new offering as a series of case studies selected 
from critical epochs in the history of various sciences. These will 
be chosen to illustrate the development of concepts and techniques 
of scientific explanation, and the influence of the sciences upon 
man’s intellectual perspective. 
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DO YOU KNOW ..... 


p> .... That the Ford Foundation 
manted ASEE $24,800 for the comple- 
tin of the work of the Committee on 
Development of Engineering Faculties? 
The Committee’s activities during the 
cent year will be primarily on the in- 
vice training and utilization of young 
agineering teachers. A closed confer- 
ace of those responsible for the most 
dallenging programs so far developed at 
vious institutions will be held for the 
purpose of analyzing and disseminating 
formation. A final open meeting to dis- 
ass in detail what seem to be the best of 
il the programs and an appropriate pub- 
lication will conclude the work of the 
Committee. 


> .... That specific plans for the 
1960 ASEE~AEC Summer Institutes will 
te announced in the near future. As 
ial, the information will go directly to 
the deans of engineering, directors of 
tchnical institutes, previous attendees, 
de, as is most appropriate. In addition 
tthe basic or beginning institutes there 
wil be several advanced institutes se- 
keted from among the following topics: 
ndiation phenomena (in the physical 
ystem ), thermonuclear techniques, stress 
aalysis and thermoliminations of struc- 
tual materials, reactor physics, reactor 
ystems, shielding, and chemical proc- 
«ses. Inform your dean of your interest 
% that you can receive information as 
won as it becomes available. As in the 
wast, the institution is expected to pay 
te month’s salary and the AEC will 
match it up to $750.00, plus travel ex- 
yases. The basic institutes for faculties 
colleges of engineering and technical 
stitute faculties are separately con- 
iucted, and the advanced institutes are 
‘or college of engineering faculties only. 
Attendance of college faculty members 
0 longer will be limited to institutions 
ving one or more curricula accredited 
ly the ECPD; faculty members from any 
istitution engaged in or developing a 





welear program are eligible for con- 





sideration, but emphasis on engineering 
faculties will be maintained. 


B& .... That ASEE is participating 
in the Visiting Scientists Programs for 
Colleges sponsored by the National Sci- 
ence Foundation? Under this program 
arrangements are being made for dis- 
tinguished engineering educators to visit 
campuses of colleges and small univer- 
sities, the visitors spending up to two or 
three days on a campus giving formal 
lectures to interested groups and con- 
ferring with students, faculty, and ad- 
ministrators in an effort to increase the 
interest and supplement the instruction 
in engineering. The institutions are to 
pay for the on campus expenses of the 
visitor and ordinarily will make a nominal 
contribution for travel. Applications for 
the visits should be sent directly to the 
office of the Secretary. Likewise, those 
interested in participating in “doing the 
visiting” should write to the Secretary 
and provide such information as will be 
useful in the selection of visitors. ASEE 
is one of eleven organizations participat- 
ing in the program. C. C. Chambers is 
the Committee Chairman; other members 
are J. C. Calhoun, Jr., W. R. Rogers and 
D. L. Trautman. 


» .... That “Problems and Poten- 
tialities of the Technical Institute” dis- 
tributed at the Annual Meeting at Pitts- 
burgh has been in such great demand 
that the McGraw-Hill Publishing Com- 
pany is reprinting it to be sold at cost. 
This is Chapter 10 of the book, “The 
Technical Institute in America,” which 
is the final report of the Technical Insti- 
tute Survey Committee and is to be pub- 
lished by McGraw-Hill. They will ac- 
cept only quantity orders in lots of one 
hundred, at $7.50 per hundred. Single 
copies may be purchased from the office 
of the Secretary of ASEE for 25¢ each; 
for lots of 25 through 99 the price is 
20¢ each. 
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> .... That information regarding 
nominees for the Lamme, Westinghouse, 
Bendix and McGraw Research Award 
should be gathered now? Last month it 
was stated that more nominations are 
needed, and this paragraph is written in 
the hope that the good intentions aroused 
last month now will become matters of 
fact. 


Be .... That the 1959 issue of the 
“Engineering College Research Review” 
is now available? Copies of this com- 
pilation of the research being carried out 
in member institutions of ECRC are 
available from the Office of the Secretary 
for $2.00 each. A convenient order form 
is on page —. Payment should accom- 
pany the order if at all possible, as a 
matter of convenience. All institutional 
representatives receive a copy as part of 
their membership, but every Director of 
Research, Engineering Library, and In- 
dustrial or Governmental research organ- 


ization should have a copy. It is a bar- 
gain for $2.00. 
mB .... That the Ford Foundation 


has approved a grant for $25,000 to The 
Pennsylvania State University in support 
of a program for the training of young 
engineering teachers for the summer of 
1960? This is the culmination of discus- 
sions of the past two or three years, and 
it is hoped that this will be the beginning 
of a series of similar programs in years 
to come. The Institute will last for two 
weeks and concentrate entirely on the 
teaching-learning relationships. Persons 
of high professional competence will pre- 
pare the material in advance of the Insti- 
tute and will be on the instructional staff. 
Dr. O. E. Lancaster is the Director of the 
project and inquiries regarding the Insti- 
tute should be directed to him. The 
Engineers’ Council for Professional De- 
velopment joined ASEE in the sponsor- 
ship of the program. 


> .... Thata recent issue of “India- 
gram No. 31” published by the Informa- 
tion Service of India from its Washing- 
ton, D. C. office contained the following 
statement? “Another proposal is to set 


up an Indian Society of Engineering 
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Teachers on the same lines as in the 
United States of America. It is felt that 
this will be a progressive step, and will 
serve as a forum for teachers to meet and 
discuss the problems of teaching and 
other related matters.” The issue also 


* states that the Third Five-Year Plan of 


the Government of India calls for a 
doubling of the intake capacity of the 
existing engineering colleges and poly- 
technics. 


Be .... That the Middle East Tech. 
nical University of Ankara, Turkey, 
through UNESCO in Paris is recruiting 
for four faculty members? The openings 
are Consulting President, Chairman of 
the Department of Mechanical Engineer- 
ing, Professor of Civil Engineering, and 
Associate Chairman of the Department 
of Chemical Engineering. The first of 
these must be an engineer or scientist of 
national-international reputation, whereas 
the latter three must have at least ten 
years’ experience as a teacher. 


» .... That two courses for college 
credit—Modern Chemistry and Atomic 
Age Physics—are being offered for col- 
lege credit by “Continental Classroom,” 
a feature of the NBC network. Both 
courses are being telecast coast to coast, 
from September 28 to May 27, five days 
a week; the physics is 6:00 to 6:30 A.M. 
and the chemistry from 6:30 to 7:00 
A.M. About 300 colleges and univer- 
sities are giving credit, and about 150 
stations are carrying the program. The 
co-sponsors are NBC, AACTE, and ACS. 
Of the eleven donors, seven have an 
ASEE affiliation. 


& .... That “Public Responsibility’ 
is the title of a Liberal Education Sen- 
inar for leading scientists and engineers 
recently held at Syracuse University? 
The purpose of the seminar was to ac- 
celerate the professional development of 
scientists and engineers in the social- 
humanistic areas to supplement their 
technical competence. The three major 
topics discussed were economic growth, 
citizen action in local communities, an 
international relations. The week-long 
meeting in September is part of an op- 
tional year-long program of guided read- 
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Nov., 1959 DO YOU KNOW .... 
ing, two weekend seminars, and a second 
week-long seminar in the fall of 1960. 


p .... That “Forging Ahead In 
Business” is a booklet distributed with- 
gut cost by the Alexander Hamilton In- 
titute for many years? As new editions 
were published the number of requests 
for copies increased tremendously and 
came from “nearly everybody,” except 
that engineers were conspicuously unre- 
gonsive. And then, quite suddenly, just 
afew years ago, engineers became the 
most numerous and avid of all groups 
ysking for booklets! Is this an indication 
of the engineer more comprehensively 
recognizing his important role in society 
ad his willingness to assume the re- 
quired leadership instead of being a nar- 
rw specialist desiring to remain obliv- 
ious to the results of his efforts and what 
is going on about him? 


> .... That ASME is developing a 
program to reduce “the dangerous time- 
hg” between scientific discoveries and 
their practical application? The pro- 
gam is to be headed by F. B. Turck, a 
kading consulting engineer in New York 
City, who says, “Scientists must think 
more in terms of putting their discoveries 
to work, and engineers must be more 
lett to use improved products and 
techniques, be less resistant to change.” 
The role of engineering education in re- 
ducing this time-lag and in incorporating 
new developments into course content is 
a important aspect of the problem. 


> .... That the Society has re- 
cived a “Bicentennial Science Award” 
paque from the Pittsburgh Bicentennial 
Association for participating in the ac- 
tivities commemorating the 200th an- 
liversary of the founding of Pittsburgh? 
The award represents both a token of 
‘ppreciation and an emblem indicating 
the Society’s participation in the celebra- 
tion. 
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& .... That the 1960 College-In- 
dustry Conference will be held at Wash- 
ington University in St. Louis, Missouri, 
on January 27 and 28? The theme se- 
lected is “The Young Professional Engi- 
neer—Our Mutual Responsibility.” For 
further information write to John E. 
Senne, Assistant Dean of Engineering. 


w» .... That the Mid-Winter meet- 
ing of the Co-op Division will be held at 
the Georgia Institute of Technology on 
January 15 and 16? The program will 
be developed around the final report of 
the study of Co-operative Education now 
being completed. 


B .... That the Mid-Winter meet- 
ing of the Engineering Graphics Division 
will be held at the Missouri School of 
Mines on January 20 to 22? 


B» .... That the report on “The En- 
gineering Sciences” is being translated 
into Japanese for publication in the Bul- 
letin of the Kanto Society for Engineer- 
ing EducationP The Kanto Society is 
one of the seven groups comprising the 
Japanese Society for Engineering Educa- 
tion. 


Be .... That Dean J. H. Sams of 
Clemson has been selected as the new 
Executive Secretary of the National 
Council of State Boards of Engineering 
Examiners? He takes office on July 1, 
1960 when his predecessor T. Keith 
Legare becomes Consultant to the Na- 
tional Council. .NCSBEE also reports 
that there now are almost 240,000 regis- 
tered engineers in the United States. 
This compares to about 150,000 in 1950, 
to about 70,500 in 1945, and to 20,000 
in 1930. 


W. LEIGHTON COLLINS 
Secretary 








The new Assistant Secretary for ASEE, 
on a half-time basis, is Jimmy W. Seyler, 
Assistant Professor of Civil Engineering 


at the University of Illinois. The con- 
tinued growth of the Society, its in- 
creased activities, and improved services 
to the membershsip resulted in an in- 
crease of 140% in the work of Society 
headquarters in the last three years, and 
has made this addition imperative. It 
is expected that Professor Seyler will be 
responsible for certain operational as- 
pects of the headquarters office, such as 
individual membership and Section ac- 
tivities, as well as being responsible for 
coordinating the activities of certain spe- 
cial projects, such as the visitation pro- 
gram whereby outstanding engineering 
educators will go to liberal arts and junior 
colleges for two to three-day visits. 
Professor Seyler was born in Centralia, 
Illinois, on December 29, 1924. He 
graduated from high school, ranking first 
in a class of 221, starring in football, 
basketball, and track, and playing on the 





Jimmy W. Seyler—New Assistant Secretary for ASEE 


state championship basketball team in 


~ 1942. 
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A scholarship from the Massachusetts 
Institute of Technology was awarded 
him, but instead of accepting he enlisted 
in the Navy. Under the V-12 Program 
he was stationed at the University of 
Illinois, receiving a B.S. in Civil Engi- 
neering in February of 1946. He let- 
tered in basketball for three seasons and 
was elected to both the Junior and Senior 
men’s honorary activities fraternities, 

After serving on several ships for six 
months, Seyler was employed as a field 
engineer on naval construction in Florida 
and by the Illinois Division of Highways. 
In 1947 he was appointed an instructor 
in the Department of Civil Engineering 
at the University of Illinois, and received 
his M.S. degree in 1950. From 1950 to 
1954 he worked as a consultant engineer, 
and in 1954 returned to the University of 
Illinois as an Assistant Professor. His 
teaching has covered a wide variety of 
courses—structural analysis and design, 
engineering materials, surveying, con- 
struction analysis, costs and estimates, 
and recently the development of a pro- 
gram in construction. He also has been 
responsible for the extension review 
courses preparatory to taking the profes- 
sional engineer’s examination. 

As might be expected, Professor Seyler 
is active in faculty athletic programs, 
manages a Little League baseball farm 
club, is a member of the “ASEE Toast- 
masters Club,” is active in Cub Scouts 
and the Presbyterian youth program, and 
also is a licensed pilot. 

In 1946 Professor Seyler married 
Kathleen Friend of Marietta, Ohio. 
They now have five children, ages 11 to 
2, and live at 502 Harding Drive, 
Urbana, Illinois, in a house—as you 
guessed—in which he did 80% of the 
work. Organizational affiliations, in ad- 
dition to ASEE, are the American Society 
of Civil Engineers, American Concrete 
Institute, American Society of Photogram- 
metry, Aircraft Owners and Pilots Asso- 
ciation, and Sigma Chi social fraternity. 
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Engineers for a Dynamic World 





New Tools for New Engineers 


w. L. EVERITT 


Dean of Engineering 
University of Illinois 


It is difficult to introduce newness into 
adiscussion of new tools, new engineers, 
new eras, new this and new that, around 
which many of our conferences on the 
problems of advancing engineering edu- 
cation have been centered. I am almost 
ready to say “No ‘news’ would be good 
news.” 

This does not mean that I do not rec- 
ognize the importance of devoting every 
efort to the improvement of engineering 
education. But I do believe that such 
improvement will be obtained largely by 
evolutionary rather than revolutionary 
means at institution by institution: a 
change in curriculum here—a study of 
the impact of the Evaluation Report 
there—a recognition of important emerg- 
ing applications of science elsewhere—a 
reactor backed by an adequate faculty 
-he provision, staffing, and utilization 
ofa digital computer—yes, even a con- 


| stuctive reaction by a College of Engi- 


neering to a critical ECPD report. 

It would be redundant merely to state 
that engineering is requiring each year 
afimer base, and also a higher frame- 
work of science and mathematics. When 
I say higher framework, I imply that 


, ience and mathematics must supply re- 


iforcement throughout the whole struc- 
te of engineering and not merely be 
2point of departure for the rest of the 
uilding. This is now well recognized. 
Though a certain amount of redundancy 
improves the signal-to-noise ratio, too 
much reiteration is merely wasteful of 





Presented on June 15, 1959, before 
the General Session of ASEE Annual 
Meeting in Pittsburgh, Pennsylvania. 








channel space—and the patience of the 
listener. 

Before we consider the problem of 
“NEW” Engineers, perhaps we should 
consider the latest (newest) definition 
of the term “engineer” as proposed by 
the Recognition Committee of ECPD. 
It is: 


Engineering is the Profession in which a 
knowledge of the mathematical and natural 
sciences gained by study, experience and 
practice is applied with judgment to de- 
velop ways to utilize, economically, the ma- 
terials and forces of nature for the progres- 
sive well being of mankind. 


I am not sure that this definition will 
describe adequately the engineer of the 
future, because I believe we need to 
know (and apply) more than just the 
mathematical and physical sciences. We 
must work in world society with both 
understanding and sympathy. Events in 
Washington, Moscow, and Geneva seem 
to indicate that only engineers and sci- 
entists can really evaluate certain courses 
of action. But to do this, we must un- 
derstand philosophical and political, as 
well as physical, implications. 

Our engineering colleges must help 
develop practitioners of a profession 
which will be called on for greater and 
greater responsibilities. I say “help,” 
because we are recognizing more and 
more that the college can function only 
in the initial phases of professional devel- 
opment, and we must analyze continually 
the total problem in terms of what we 
can do best in the limited years at our 
disposal. 

It is, of course, obvious to all of you 
that the term “tool” is used here purely 
in a metaphorical sense. In order to 
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avoid mixing our metaphors, let us re- 
tain this tool concept in examining our 
problem. 


Defining the Job 


Before selecting tools for any job, one 
must decide what job is to be done. In 
the metaphor under discussion, I pro- 
pose to refer to mental and personal 
attributes as “tools” which the engineer 
requires and must use to perform the 
functions suggested by the ECPD defini- 
tion and also those needed for the 
broader concepts of our professional mis- 
sion I have suggested. These functions 
must be performed both in the society 
of today and in the society of the future. 
We must take into account not the world 
as we wish it were—but the world as it 
actually is, what it is likely to be in the 
near future, and the ways we can in- 
fluence it to be better in the more distant 
future. In other words, we must be both 
realistic and idealistic, able to dream but 
in readiness to execute. 

We must also take into account the 
influence on engineering of available ma- 
terial resources. We must anticipate 
changed conditions as fuel and mineral 
reserves dwindle, or as political shifts 
modify their availability. On the other 
hand, we should anticipate that new ma- 
terials will be developed and new sources 
of energy such as nuclear fusion will 
become available. We should also con- 
sider the impact of the dynamic growth 
of population now observable, with its 
associated pressure on food supply, land 
and living space, and other resources. 

As indicated by the definition, the job 
of the engineer is to use the materials 
and resources of nature in improving the 
material welfare of mankind. And I 
hope, in taking care of his material needs, 
we can also contribute to man’s spiritual 
resources, even though this possibility 
has disappointed us too often in the past. 

Specifically, then, I would suggest that 
important (but not necessarily the only) 
physical objectives of the engineer in 
our free world are to: 


1. Develop new machines and devices 
for 
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a. maintenance of our food supply; 

b. protection of our health; 

c. preservation against military attack 
on our way of life; 

d. increasing our enjoyment of life. 


2. Develop new materials and re. 
sources which will 


a. replace or supplement our dwin- 
dling resources; 

b. reduce process and product costs; 

c. provide new properties now unat- 
tainable. 


3. Expand, maintain, and operate ma- 
chines, facilities, and systems such as are 
now available (it has been said that civ- 
ilization is measured by the degree of 
helplessness when the power goes off). 

4, Increase the output per man hour, 
thus providing improvement in the stand- 
ard of living and more time for enjoy- 
ment (hopefully cultural enjoyment). 

Because the number of engineers avail- 
able in the U. S. is necessarily going to 
be limited, and if we hope to enjoy some 
of the leisure we are providing for others, 
it is also apparent that we must find ways 
to increase the output per engineer. 

Since man first used a stick to till the 
ground and a sling or bow to hunt his 
food and clothing, improvements have 
been secured by inventing and using 
new tools. Just as necessity is the 
mother of invention, it is also quite gen- 
erally agreed that the inventor is often 
a lazy man trying to get out of work. 


Types of Tools 


In considering the subject of tools, we 
recognize tools of two general types: 


1. General-purpose tools used by 
skilled artisans. 

2. Special-purpose tools used princi- 
pally by men trained for repetitive tasks, 
or intended to work almost independ- 
ently of men, but be maintained by them. 
The design of such tools and the train- 
ing of their users require professional 
ability of an order even higher than we 
have had in the past. The engineer 
must think, therefore, in terms of A. tools 
he will use himself; B. tools he can de- 
velop for technicians, who may then per- 
form tasks previously requiring engineers. 





Nov., 195 


By ¢ 
Class | 
them, | 
himsell 
tive jo 
to higl 
quire 
A goo 
unfit a 

Let 
quirins 
major 
to org 
specifi 
themse 
tions 
Furthe 
able te 
ods ar 
examp 

Dur 
militar 
These 
propa 
freque 
ysis of 
a curv 
and ¢ 
valued 
difficu 
sion ¢ 
which 
sphere 
backg 
in my 
had ac 
grams 
charts 
mathe 
tively 
varyin 

A. 
heatir 
Engin 
mech: 
fer, a 
and ¢ 
resent 
tunate 
neer ) 
bill y 


for m 


ol. SO—No, 2 


supply; 
‘ary attack 
- of life, 


and re- 


our dwin- 


luct costs; 
now unat- 


perate ma- 
uch as are 
d that civ- 
degree of 
goes off). 
man hour, 
the stand- 
for enjoy- 
ment). 
1eers avail- 
y going to 
onjoy some 
for others, 
t find ways 
gineer. 
to till the 
o hunt his 
rents have 
and using 
ity is the 
quite gen- 
or is often 
of work. 


f tools, we 
| types: 
used by 


sed princi- 
titive tasks, 

independ- 
d by them. 
| the train- 
srofessional 
er than we 
e engineer 
of A. tools 
he can de- 
y then per- 
y enginee!s. 








Nov., 1959 


By developing special-purpose tools of 
Class B and training technicians to use 
them, the engineer can and should work 
himself out of repetitive or semi-repeti- 
tive jobs so that he can devote himself 
to higher-level planning which will re- 
quire full use of his own capabilities. 
A good engineering education should 
unfit a man for repetitive work. 

Let us first consider some tasks re- 
quiring tools of type B. One of the 
major opportunities of the engineer is 
to organize principles of design and 
gecification so that technicians can 
themselves participate in design func- 
tims to the greatest extent possible. 
Furthermore, these technicians should be 
able to utilize modern computing meth- 
ods and machines. Let me give some 
examples: 

During the war, it was necessary that 
military radio links be set up in the field. 
These required the utilization of wave- 
propagation information to select proper 
frequencies and antennas. Now the anal- 
ysis of radio frequency propagation over 
acurved earth with a given conductivity 
and dielectric constant is a boundary 
valued problem of great mathematical 
difficulty. The prediction of transmis- 
sion conditions over the alternate path, 
which involves reflection from the iono- 
sphere, requires a high order of statistical 
background. Nevertheless, an engineer 
in my operational research group, who 
had acquired a good knowledge of nomo- 
grams, was able to prepare graphical 
charts by which enlisted men with little 
mathematical knowledge could effec- 
tively select proper frequencies under 
varying conditions. 

A second example is the design of 
heating systems for homes and buildings. 
Engineers with a knowledge of fluid 
mechanics, thermodynamics, heat trans- 
fer, and statistics can prepare handbooks 
and charts which can be used by a rep- 
resentative of the gas company (unfor- 
(mately usually referred to as an engi- 
heer) to predict the total winter’s gas 
bill within fifty-five cents (as one did 
for me). 


NEW TOOLS FOR NEW ENGINEERS 





General Purpose Tools 


But the important general-purpose 
tools of the engineer are not those which 
are used for designs where the conditions 
are similar to those which have been met 
before but only the numbers have been 
changed. The modern engineer should 
be dealing primarily with problems need- 
ing reflection and judgment in which 
conditions and requirements are unique. 
These call for Class A, general-purpose 
implements. 

The tools I would suggest are personal 
attributes which the engineer must de- 
velop himself, with the help and stimula- 
tion of his educational program. I sug- 
gest they are: 


1. Imagination, without which no new 
creations are possible. 

2. Awareness, the recognition of social 
as well as material needs and sensitivity 
to what others about him can communi- 
cate or contribute. 

3. Initiative, that the engineer may 
be spontaneously creative rather than 
merely receptive, so that he has the abil- 
ity to plan, foresee, generate, and guide 
his own work and that of others. 

4. Resourcefulness, self-confidence, and 
flexibility to meet changed conditions 
with vigor rather than fear, and to mod- 
ify his course when new conditions so 
indicate. (The resourcefulness of engi- 
neers is shown by the fact that when 
they couldn’t develop coach windows 
that opened, they air conditioned the 
trains. ) 

5. Literacy, the ability to read or hear 
and understand the works, language, and 
writing of others, and in return to com- 
municate one’s own ideas effectively. 

6. Understanding, both of men and 
nature, including a sophisticated knowl- 
edge of modern science, mathematics, 
and psychology, plus the methods of 
applying them to engineering problems. 


Are these tools new? Well, frankly, I 
must admit they are not. But then 
neither are mathematics and physics as 
such. Yet our insight in these fields has 
become so much keener and the skill 
with which our best practitioners use 
them has become so much greater that 
they take on the attributes of newness. 





Can we increase the use of these tools 
by our students through the teaching 
process? Well, certainly not in the 
straightforward way one can give in- 
struction in Newton’s Laws or La Place 
Transforms. But they can be taught 
indirectly and simultaneously with other 
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topics if we, as faculties, first develop 
these traits ourselves and then use imagi- 
nation in providing case problems and 
situations, which, in turn, will require 
resourcefulness on the part of our stu. 
It will be harder work but it 
will be rewarding. 





Engineering Economy Summer School 


“Planning and Justifying Capital Ex- 
penditures” was the theme of the Engi- 
neering Economy Summer School, held 
at Pittsburgh June 13 and 14 in con- 
junction with the A.S.E.E. annual meet- 
ing. Jointly sponsored by the Engineer- 
ing Economy Research Committee of 
A.LE.E., this summer school was planned 
as a medium for a two-way inter-change 
of knowledge between industry and the 
engineering colleges. To this end, it was 
publicized by its more appropriate title 
of “Summer Symposium.” 

There was general agreement that this 
symposium was highly successful, both 
in terms of participation (of the 120 at- 
tendees about two thirds were from in- 
dustry and one third from the universi- 
ties) and intellectual content. 

With the exception of the session on 
evaluating uncertainty, in which the roles 


were reversed, all formal sessions fea- 
tured speakers from industry and dis- 
cussers from academic life—plus a spir- 
ited discussion from the floor and at the 
dinner table. The session closed with an 
informal meeting Sunday night at which 
a surprisingly large group gathered to 
discuss research needs in engineering 
economy—and how to meet them. 

The committee who planned this sym- 
posium would like to take the oppor- 
tunity to again thank all those who 
helped to make it such a resounding 
success. 

NorMAN BarisH 

FRED GITZENDANNER 
ANATOLE GRUEHR 
GERALD MATCHETT 
Mark SMITH 

RatpH Swaum, Chairman 





O’BRIEN OF CALIFORNIA RETIRES 


Dean Morrough P. O’Brien of the University of California's 
College of Engineering at Berkeley retired on June 30, 1959. 

Dean O’Brien was educated at the Massachusetts Institute of 
Technology, Purdue University and the Royal College of Engineer- 
ing in Stockholm, Sweden. He joined the Berkeley faculty in 1928, 
as Assistant Professor of Mechanical Engineering. He attained 
the full Professorship in 1936, the Chairmanship of Mechanical 
Engineering in 1937, and became Dean of the College in 1943, suc- 
ceeding Donald H. McLaughlin, now Chairman of the Board of 
Regents of the University. In length of service, Dean O’Brien is 


now the senior Dean on the Berkeley campus. 
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Engineers for a Dynamic World 





The Analog Computer in Modern Design 


A. E. ROGERS, 


Applications Engineer 
Electronic Associates, Inc. 


Summary. For some years now the 
analog computer has been an important 
tool available to the engineer for his use 
in studying the behavior of physical sys- 
tems and thereby effecting optimum en- 
gineering designs. Its use has spread 
rapidly throughout all branches of indus- 
try and is now so commonplace that 
young engineers, who hope to contribute 
their talents as designers, would do well 
to appreciate the analog computer's posi- 
tion in the modern organization. It has 
changed the day-to-day approach to en- 
gineering design, and calls for more im- 
aginative engineers. It is certainly time 
for all universities to recognize, as so 
many have done, the position taken by 
the analog computer, and to include in 
their curricula those changes necessitated 
by the progress ensuing from this mod- 
em engineering tool. 


Introduction 


The industrial revolution of the past 
one hundred years has succeeded in large 
measure in removing the hard labor from 
the everyday tasks of engineering. The 
craftsman who by the skill of his hands 
eared his place in industry had through 
the years to accept the new tools that be- 
came available and to learn to use them 
for the obvious considerable advantages 
they presented. During the last decade 
or more, a new revolution has been tak- 
ing place and this time it is the profes- 
sional member of industry, the man who 
uses his mind rather than his hands, who 
has to accept the changes and the new 





Presented at the first General Session 
of the Annual Meeting of ASEE in 
June, 1959. : 





tools that are available. Just as in the 
industrial revolution when the machines 
brought benefits to all people, so now the 
tools of the new technological revolution 
have made and will continue to make 
possible through their expanding use in 
engineering design, amazing advances in 
the products of industry to the advantage 
of all people. 

Of the tools available to the engineers 
and scientists which will take away the 
mental hard labor in their day-to-day 
work, by far the most important are the 
modern computers. Capable of perform- 
ing many tasks for which the human 
mind is ill-equipped—the routine, mo- 
notonous simple operations of mathemat- 
ics—the computers allow the engineer 
more time for creative thinking, using 
his mind imaginatively rather than me- 
chanically in the drudgery of normal de- 
sign calculations. Furthermore, their use 
so speeds up the processes of design that 
the tempo of engineering is rapidly in- 
creasing to the point where progress de- 
pends only on the discovery of new ma- 
terials and basic scientific phenomena. 
There, too, computers find their ap- 
plications. 

What does this general picture mean 
for the young engineer of today, the de- 
signer of tomorrow? Fundamentally, if 
the title engineer is to retain a signif- 
icance that places it above technician, it 
means that more and more highly quali- 
fied, imaginative, creative engineers are 
needed, and fewer and fewer mediocre 
“calculation-minded,” “crank-turning” in- 
dividuals. The drive is on for “ideas” 
men now that the straightforward tasks 
of engineering have been taken over by 
machines. In the not too distant future 
one sees the prospect of automation in 
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the widest sense, and then machine-de- 
signing machines, which have computers 
controlling them, will carry through the 
processes of design that at present oc- 
cupy the abilities of the majority of 
engineers. 

Unfortunately, decreasing the mental 
labor of the practicing engineer implies 
increasing the tasks of the university en- 
gineering departments whose responsibil- 
ity it is to prepare the young engineer for 
this expanding technological world. It 
is obvious from this conference that the 
universities acknowledge the situation; 
let us hope that they can meet the chal- 
lenge successfully. In some small way I 
trust that this paper will point out in just 
one field the present situation, and how 
the universities can help in applying and 
also benefit from the application of the 
new tools that are available. 


Computers and Their Characteristics 


Doubtless we are all familiar with the 
two basic kinds of computers—digital 
computers employing the simple arith- 
metic operations of counting to achieve 
discrete step-by-step solutions of com- 
plicated mathematical problems, and 
analog computers employing components 
capable of operating continuously in any 
of many different mathematical ways on 
electrical voltages in order to determine 
the continuous solution of the same or a 
similar problem. Usually the behavior 
of some physical system, under the influ- 
ence of changing conditions, is the sub- 
ject of study, and the mathematical pro- 
lem results from the description of the 
system and its conditions. Whereas a 
digital computer represents any physical 
quantity of interest by a number giving 
a measure of its magnitude, the analog 
computer represents the same _ physical 
quantity by a direct voltage. 

The digital computer is theoretically 
capable of solving any problem with any 
degree of accuracy, but for an interesting 
engineering problem, one that is not a 
mere tabulation and manipulation of 
data, this type of computer is frequently 
difficult to program and relatively slow 
and thereby expensive in producing the 
required solution. Furthermore, the dig- 
ital computer as it is presently designed 
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does not allow the engineer to retain 
with its use any close touch with the 
physical problem. There is a certain in- 
terpretation problem which with experi- 
ence can be avoided on the analog com- 
puter. 

The analog computer is much more 
flexible in its use for solving engineering 
design problems. Chiefly of consider. 
able value in studying the dynamic be- 
havior of proposed physical systems 
where the mathematical description of 
the problem involves differential rather 
than algebraic equations, the analog 
computer allows the designer to build 
in effect an electrical model of his pro- 
posed design and to experiment with this 
model quickly, imaginatively, safely and 
cheaply. In the model, the direct volt- 
ages at different points within the com- 
puter represent the many dependent vari- 
ables whose steady state values or changes 
in value with time are of interest in the 
physical system. Except for a constant 
of proportionality, each voltage will be- 
have exactly as will the corresponding 
physical variable. By simple program- 
ming techniques which permit speeding 
up or slowing down the time scale of the 
model, the engineer is able to obtain so- 
lutions as quickly as he desires, and this 
usually means as quickly as he is able 
to interpret their significance. He can 
indeed conduct inexpensive, well-con- 
trolled and informative experiments on 
the model before any hardware is con- 
structed and with no danger at all, a 
most important consideration in these 
days of supersonic aircraft and missiles, 
space flight, nuclear reactors, and large 
chemical plants, etc. 

Both types of computers are important, 
having many desirable qualities and 
widespread applications. They are in- 
deed complementary and it is desirable 
that more and more engineers know how 
and where to use them. Their respective 
characteristics and modes of operation 
cause the digital computer to be regarded 
as the mathematician’s tool and the ana- 
log computer as the engineer’s tool. It is 
certainly true to say that more mathema- 
ticians by training use digital computers 
with their requirements of numerical 
analyses, than use analog computers; and 
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that engineers feel happier with the sim- 
ulation-type characteristics of the analog 
computer than with the machine-like 
“data-in answer-out” type operation of 
the digital computer. Combining both 
the theoretical investigation and experi- 
mentation approaches to engineering de- 
sign, the use of an analog computer 
overcomes the difficulties of both the 
mathematical complexity or even insol- 
ubility of a theoretical investigation and 
the expensive, time-consuming, awkward 
parameter-control difficulties of real ex- 
perimentation. In the hands of an ex- 
pert, the analog computer makes modern 
design both exciting and _ straightfor- 
wardly simple. However, we do need 
more experts. 

The Analog Computer. As understood 
in this paper the analog computer is de- 
fned as an easily interconnected and 
monitored assembly of electronic com- 
ponents which individually are capable 
of continuously operating mathematically 
on direct voltages such that when con- 
nected together they effect the solution 
of a set of simultaneous integro-differen- 
tial equations. The standard components 
available in a modern computer perform 
the following operations: sign-changing, 
algebraic summation, multiplication and 
division, integration with respect to time, 
and nonlinear generation of functions of 
avariable. The output information from 
such a computer appears in any of a 
number of forms: steady voltage read- 
ings on a four-figure digital voltmeter, 
voltage time-histories traced on a strip- 
chart recorder, voltage relationships 
traced on an X-Y plotting table or an 
oscilloscope. By accurate measurement 
or qualitative judgment of the output 
data, the user is able to make significant 
decisions with regard to the study he is 
performing, and on the validity of these 
decisions depends the sole judgment of 
the usefulness of the computer. 

Many other kinds of devices are listed 
under the group name of analog com- 
puter. Network analyzers, hydraulic, 
pneumatic, and mechanical computers, 
even the simple slide rule qualify under 
a general definition, but the remarks of 
this paper are restricted to the general 
purpose electronic differential analyzer 
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defined above. Its flexibility and ease of 
application to problems recommend it 
far more than any of the others. It 
forms the subject of a number of text 
books, including those given at the end 
of this paper. It is sufficiently important 
along with the digital computer to be 
considered for discussion in the under- 
graduate curricula of any university sci- 
ence and engineering departments. 


Design Problems Solved 
on Analog Computers 


Beginning shortly after World War II 
when special-purpose analog computers 
were used by the military forces in gun- 
fire control predictors and bomb-sights, 
the general purpose analog computer was 
applied to studying design problems in 
the aircraft and missile industries. Well- 
suited to the study of feedback control 
systems, the computer was used to opti- 
mize the parameters of navigational and 
control systems as well as the design of 
many of their components. Sensing de- 
vices such as gyroscopes, accelerometers 
and pressure transducers, as well as 
torque motors of all kinds could be in- 
vestigated to determine the effects on 
their dynamic behavior of non-linearities, 
tolerances, power failures, noise and ex- 
ternal disturbances, etc. It is certainly 
true to say that without the simulation 
studies made available by the advent of 
the general purpose analog computer, 
the amazing progress being made in the 
aircraft, missile and space vehicle fields 
would be far more costly, if indeed it 
were possible at all. 

With increased reliability and accuracy 
analog computers began around 1952 to 
increase in size and be applied to ever 
more complicated and varied problems. 
Whereas in 1950 a computer having 50 
operational amplifiers (a convenient 
measure for the size of an analog com- 
puter) was regarded as a well-equipped 
machine, today the normal size of a com- 
puter sold to industry has 100 amplifiers 
and it is not uncommon for analog com- 
puter installations to have many hundred 
amplifiers available for one problem or 
the simultaneous solution of a number 
of problems. The use of the analog 
computer spread to the conventional 





electrical industries for the design of 
motor-generators, transformers, servo- 
mechanisms, as well as for the investiga- 
tion of more fundamental problems of 
physics and technology. The mechan- 
ical industries have used the computer 
to design automobile suspension, steering 
and braking systems, and to study vibra- 
tions, heat flow, and fluid control sys- 
tems. The process industries are now 
using analog computers more and more, 
both in the design of and as components 
for the automation of their industrial 
processes. The leaders of the chemical 
and oil refining industries are now apply- 
ing analog computers to a galaxy of prob- 
lems from obtaining an understanding of 
their basic processes to the investigation 
of complete plant operation. Last but by 
no means least the new industry of the 
atomic age, that of nuclear power pro- 
duction, has found the general purpose 
analog computer an indispensable tool in 
its study of major problems of reactor 
design. 

One could continue to list problem 
upon problem where solution was pos- 
sible only by using a computer. Indeed 
today one might be led to believe a 
design is almost trivial if it does not de- 
mand the effective use of a computer. 
Certainly in many progressive organiza- 
tions the computing laboratories are over- 
taxed with work due to the acknowl- 
edge efficiency of their solution of design 
problems. The experimentation com- 
bined with theoretical investigation that 
is made possible on an analog computer 
is found to be a very effective design 
procedure. 


The Analog Computer's Position 
in a Modern Organization 


Due to the relative simplicity with 
which an analog computer can be pro- 
grammed it is suggested by many people 
that any engineer in an organization 
ought to have direct access to the com- 
puter for hisown use. This would involve 
an extensive educational program among 
practicing engineers. On the other hand, 
with a certain amount of experience with 
the computer, a computer specialist can 
program a problem efficiently and cor- 
rectly, and obtain meaningful results in a 
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far shorter time than someone whose 
everyday job lies outside of the computer 
laboratory. This computer specialist 
would know intimately the analog com. 
puter and have available effective tech. 
niques for programming it, but he would 
‘require something more. His knowledge 
of mathematics needs to be above average 
and most important his feeling for what is 
acceptable and what is ridiculous in the 
physical world must be acute. A simple 
example of this latter ability might be 
an innate horror of positive feedback 
conditions and a distrust of their validity 
if and when they arise in the computer 
voltage model. He ought also to be 
capable of programming a digital com- 
puter and recognizing where a design 
problem is more suited to solution by the 
numerical techniques of that computer. 

For a major design problem, it would 
be advisable for this computing specialist 
to work with the engineers concerned, 
who obviously have a_ considerably 
broader knowledge of the particular 
problem and who therefore will be in 
a position to make decisions important in 
the design during the study. 

Thus we can visualize—as is the prac- 
tice in many important organizations 
across the broad spread of the engineer- 
ing industries— a computing laboratory 
available to all design engineers but hav- 
ing computing specialists to act as con- 
sultants on any problem that comes in 
for solution. The present shortage of 
skilled engineers is not so critical with 
such an organization. Maybe in the fu- 
ture there lies a time when all engineers 
will be as familiar with analog and digital 
computers as they are today with the 
slide rules and mathematical tables. 


What the Graduating Student 
Should Know 


With the background to the place of 
the analog computer in modern design 
given previously it might now be possible 
to detail what knowledge the graduating 
student should best have to take ad- 
vantage of this new tool. Certainly no 
one would insist that the graduating stu- 
dent have a detailed knowledge of the 
modern analog computer and all its ap- 
plications. The university departments, 
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[respectfully suggest, should endeavor to 
give the student those basic academic 
principles on which he can build his 
future practice, and sufficient solidity in 
fundamental knowledge that his prac- 
tical ideas will be sound and their devel- 
opment will be sure. Along these lines 
one would like to see more graduating 
engineers, who intend to apply them- 
selves to design work, with a better grasp 
of applied mathematics than is normally 
the case now. Certainly a knowledge 
of differential equations, the complex 
variable, transformation techniques, and 
a respect for non-linearities ought to be 
in the possession of graduating engineers 
and physicists. Moreover, it is essential 
as a minimum requirement that the grad- 
wating scientist have a firm grasp of the 
more important “Laws of Nature.” Fi- 
nally, of greatest importance is a knowl- 
edge of the physical world and its be- 
havior, the many natural phenomena 
that have uses and how they frequently 
correspond to one another, what is com- 
monplace and what is unusual. With 
these three fundamental areas of knowl- 
edge in his academic background and 
some specialization in his chosen field 
the young engineer is capable of accept- 
ing quickly the principles and the details 
of the new tools available to him, and 
with them to exploit his ideas. And to 
repeat myself, the future engineer would 
do well to be an idea man rather than 
a “formulae-conscious” calculator. 


The Analog Computer 
in the University 


Many of the ideas and techniques of 
analog computation were developed in 
the universities, and indeed the analog 
computer would certainly appear to have 
a place in the science and engineering 
departments of a university. Even the 
mathematics student might benefit from 
being introduced to its principles and ap- 
Dlications. As a tool of the graduate re- 
search student its application is obvi- 
ously parallel to that in industry. For 
investigating quickly new ideas, for 
model building, for solving purely mathe- 
matical problems, and extending our 
knowledge of non-linear mathematics, 
the analog computer is an ideal tool. 
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Many universities have analog com- 
puters, and use them effectively. Others 
have analog computers and appear un- 
able to apply them—perhaps their diffi- 
culties are similar to those in industry 
in that it always seems that if one has 
a computer with 20 amplifiers, the inter- 
esting problems require 25 for their 
solution. 

The equipment that is presently avail- 
able is extremely reliable and compared 
with the digital computer is relatively 
cheap to buy. Recently the first all- 
transistor analog computer was an- 
nounced and this ought to appeal to those 
people who consider the vacuum tube 
obsolescent. Very similar in general de- 
sign, it is, of course, a much smaller and 
lighter unit. Portable and having a low 
power requirement, this new computer 
will probably take its place on the desk 
of every engineer alongside the desk- 
calculator. It appears ideal for small 
problem solution. 

Such a unit might prove very valuable 
in the classroom for demonstrating the 
solutions of mathematical problems, e.g. 
phase plane plots, and introducing to the 
student the concepts of physical system 
behavior. It would be extremely simple 
to demonstrate with such a unit the dif- 
ferent vibrational behaviors that a sys- 
tem might have, or, from another field, 
the rise or fall in concentration levels in 
a chemical or radio-active decay process. 
Certainly the analog computer has a 
valuable contribution to make in the 
university, quite apart from being desir- 
able in preparing students in its use, just 
as it is common to teach them about 
motors and generators, machine tools and 
slide rules. 


Concluding Remarks 


The analog computer is a most im- 
portant aid in engineering design. Cap- 
able of giving an electrical model of any 
physical system described suitably by a 
set of simultaneous integro-differential 
equations, it permits the designer to ex- 
periment with and perfect his proposed 
design before any hardware is built. It 
is being applied daily to increasing num- 
bers of problems in many different 
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branches of engineering and science. It Mc-Graw-Hill Book Co. (To be pub- 
has become an integral part of the well- lished early next year. ) 
equipped engineering laboratory, and 
every design engineer ought to be fa- 
miliar with its operation. 


log Computation in Engineering Design. Graw-Hill Book Co., 1958. 


INSTITUTE OF SPACE SCIENCES 
AT CINCINNATI U. 


Formation of an Institute of Space Sciences at the University 
of Cincinnati to give advanced training and carry on research in 
the new field of astro-dynamics has been announced by Dr. Walter 
C. Langsam, university president. Dr. Langsam also announced the 
appointment of Dr. Paul Herget as institute director. He is inter- 
nationally known as director of the historic Cincinnati Observatory 
and scientist in charge of the Vanguard computing center, Wash- 
ington, D. C. 

Perhaps the first American program to give full attention to this 
new space-age field, the pioneering institute here recognizes the in- 
creasing importance of missiles and vehicles moving in extrater- 
restrial orbits and the problems of research and instruction thus 
created. The Navy already has approved a $54,000 contract with 
the university for work on satellite problems in the new institute. 

Beginning in September 1959, the institute proposes to give a 
three-year curriculum leading first to a master of science and then 
to the doctor of philosophy degree in dynamical astronomy. 

Dr. Herget, commenting on the institute, noted that last March 
a National Science Foundation-sponsored conference of the nation’s 
experts in dynamical astronomy recognized the critical need for 
teaching and investigations in this field and recommended that 
“vigorous programs for support of training and research in dynam- 
ical astronomy be initiated without delay and without geographical 
restriction.” 

Dr. Herget emphasized that in the past 14 years, only two doc- 
torates in this field have been awarded in the United States. 





2. Korn, G. A. and T. M. Korn, Electronic 
Analog Computers, 2nd Edition, Mec. 
Graw-Hill Book Co., N. Y., 1956. 

3. Basics of Analog Computers, John F. 
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Engineers for a Dynamic World 


EDWARD R. SHARP 
Director, NASA Lewis Research Center 


I offer you no pat solutions to the per- 
plexing problems facing engineering edu- 
cation. Recommendations for program 
criteria, financing of facilities and instruc- 
tion, patterns of study, and all the varied 
problems of keeping engineering educa- 
tio up-to-date, I leave in your more 
capable hands. At the same time, I am 
thoroughly aware that it behooves each 
of us to look earnestly and objectively at 
our nation’s educational program so that 
its growth and development can _ best 
help to further and consolidate the new 
and advanced technologies we are help- 
ing to create. 

To this end I have chosen to discuss 
space technology because a proper ap- 
praisal of this new field should be of 
value to you who have the responsibility 
of directing our engineering education. 

I have lived closely with the techno- 
logical advances made by nearly two gen- 
erations of engineers and scientists in 
aeronautics, advances which have brought 
us into the space age. Consequently, I 
look forward to a continued acceleration 
of progress, not only in space technology, 
but in all technical endeavors which must 
necessarily be geared to this new dimen- 
sion. 

The United States launched its first 
satellite, Explorer I, into an earth orbit 
on January 31, 1958. The year and a 
half since has seen notable progress in 
the space effort. Eight U. S. satellities 
have gone into orbit. Two Pioneer space 
probes traveled 71,300 and 63,580 miles 
fom Earth, respectively, and a third, 
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Space Technology 


Pioneer IV, is now permanently orbiting 
the Sun. 

These satellities and probes reported a 
wealth of new data about the distribu- 
tion of matter and radiation and of the 
gravitational and magnetic fields in space. 
From these primitive beginnings and 
from the more elaborate continuing pro- 
grams will come the knowledge and un- 
derstanding on which to base future sci- 
entific, industrial and military applica- 
tions of space science. Out of research 
and development projects for space de- 
vices are being evolved special fuels, ma- 
terials, components and techniques that 
already are finding important practical 
uses in the nation’s economy. 

The National Aeronautics and Space 
Administration, which directs U. S. civil- 
ian research and exploration in space, be- 
came operative on October 1, 1958. At 
that time NASA absorbed the personnel 
and facilities of the 43-year-old National 
Advisory Committee for Aeronautics, and 
several scientific space programs which 
had been initiated by the Department of 
Defense. 

Ample provisions were made in the 
National Aeronautics and Space Act of 
1958 for cooperation between NASA and 
the Department of Defense, and for co- 
ordination of the nation’s overall space 
program which necessarily includes many 
phases of particular significance to the 
future defense of the Free World. 

Among arrangements of special inter- 
est to you is that between the National 
Science Foundation and NASA. The 
Foundation is responsible for sponsoring 
general purpose, basic research through 
grants. Under the stimulus of federal 
support for space research and explora- 
tion the Foundation anticipates receiving 
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an increasing number of proposals in 
these fields. It is anticipated that it will 
be able to support more of these pro- 
posals through research grants, chiefly to 
university engineers and scientists. 

At the same time, NASA will support 
basic research more directly related to its 
own programs. NASA also will be re- 
sponsible for scheduling rocket and satel- 
lite flights and for design of the payload 
package, recovery system and data re- 
cording and analysis, working directly 
with the scientists and organizations 
concerned. Let us briefly examine a 
few of the space programs in which we 
are, or soon will be engaged. 


Space Programs 


Work is progressing on the design and 
development of a single-chamber rocket 
engine of 1.5 million pounds thrust. It 
will use liquid oxygen and hydrocarbon 
propellants, but could be adapted to use 
other fuels. Special attention will be 
focussed on methods of simplifying direc- 
tional thrust-control and of pressurizing 
propellant tanks. 

This program will provide a booster of 
great size for launching payloads weigh- 
ing 15 tons in a 300-mile, earth satellite 
orbit. A clustering arrangement using 
four of these engines will give an orbital 
payload of 75 tons. One such vehicle, 
called NOVA, will eventually be used to 
propel manned satellite laboratories and 
space craft. 

Another major, high-priority effort is 
Project Mercury, the initial manned-satel- 
lite program which has the three-fold ob- 
jectives of studying man’s capabilities for 
space flight, of placing a manned satellite 
in orbit around the Earth, and of recover- 
ing the astronaut safely. 

The Mercury satellite capsule will be 
injected into a circular orbit 100 to 150 
miles above the Earth by an Atlas-D 
rocket at more than 17,000 mph. Dur- 
ing the reentry phase, retro-rockets at- 
tached to the manned capsule will fire, 
slowing it enough to drop out of orbit. 
The Earth’s atmospheric blanket will de- 
celerate the capsule even more until 
parachutes can be deployed to lower it 
to a safe landing in the ocean. 
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Careful preparation will precede the 
launching of a manned satellite. As you 
undoubtedly know the first astronauts 
have been selected, and are now in rigor- 
ous training for this history making flight. 
But until we are convinced that a man 
can be sent into space with a high degree 


’ of safety, the attempt will not be made, 


This requires a careful buildup of experi. 
ments to insure that we will have the re. 
quired capability with full reliability. 

One phase in the evolution towards 
the capability of true manned space flight 
is the X-15 program. Latest in a series 
of advanced research aircraft for manned 
high-altitude, high-speed experiments, 
the rocket-powered X-15 is a joint un- 
dertaking of the Air Force, Navy and 
NASA conceived in 1952. This aircraft 
is designed to achieve speeds in excess 
of 4,000 mph at altitudes above 100 
miles. Preliminary flight tests are al- 
ready under way. 

Flights of the X-15 will investigate 
severe aerodynamic heating created at 
hypersonic speeds; airplane stability and 
new wedge type aerodynamic control 
surfaces; rocket reaction control systems 
needed when the airplane is too high 
for the aerodynamic controls to be suff- 
cient; pilot reaction to flight during 8- 
minute periods of weightlessness; and 
many of the exit, reentry, and landing 
problems that future spacecraft will en- 
counter. Results of flights by the X-15, 
a transition between aircraft and space- 
craft, will have important bearing on 
manned space vehicle projects such as 
Mercury. 

Great emphasis is being placed on 
establishing the necessary supporting bio- 
logical and physiological bases for safe 
manned space flights. We can expect to 
see an increasing pace of experiments 
such as that which safely recovered mon- 
keys Able and Baker from a recent 
Jupiter flight. 

In addition to manned space flight, a 
thorough program of space research in 
the physical sciences is being imple- 
mented using high-altitude soundings, 
earth satellites, and probes. These pro- 
grams are in six major areas of interest: 
atmospheres, ionospheres, energetic pat- 
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tides, electric and magnetic fields, gravi- 
tional fields and astronomy. 

These activities which I have sketched 
here very briefly will provide a better 
mderstanding of the total environment 
in which man and Earth exist. Many in- 
vestigations must be made repeatedly if 
we are to obtain a thorough knowledge 
of the space environment which we now 
\now is influenced greatly by events on 
theSun. The NASA program tentatively 
includes launchings of as many as 47 
atellites, probes and other space experi- 
nents during the next 21 years. 

Before any space device is ready for 
unching, exceedingly complex prepara- 
tions are necessary. These range from 
investigation of theoretical concepts to 
the design and construction of the space 
vhicle, the launching and tracking sys- 
tems and the scientific payload. Prepara- 
tions often will require years of painstak- 
ing effort. Each step must be carefully 
aecuted from research through develop- 
ment stages. 

Discoveries made in the development 
and operational testing stages are rapidly 
fed back into fundamental research, set- 
ting off new cycles of basic investigation. 
As in other fields, space research and de- 
velopment is an open-end process, with 
one step into the unknown leading to an- 
ither, sometimes to end in blind alleys, 
smetimes to break through into un- 
dreamed-of areas of knowledge. Like so 
many modern technologies space research 
aid development represent a new form 
of interdisciplinary collaboration which 
draws upon practically every field of en- 
gineering and science. 

For the engineer and the scientist, the 
space age offers excitement and chal- 
lnges only dreamed of in the past. 
Never have there been so many new and 
complex devices, systems and fields of 
technological development. Never have 
there been so many demands for broader 
fundamental knowledge. Never have 
educators been faced with the need to 
introduce such a wealth of new material 
into their courses of instruction. 

Perhaps the very complexity of present 
xience and technology, coupled with the 
ize of the problems facing us, gives a 
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clue to the course engineering education 
should take. 

The interdisciplinary requirements of 
space cross practically every field of en- 
gineering and science—tend to encourage 
broad base undergraduate training with 
post graduate training or industrial expe- 
rience furnishing specialized knowledge. 

You who bear the responsibility of 
training our future engineers and scien- 
tists face challenges in each of the many 
problem areas of space technology. For 
examples, let us examine two such areas 
in some detail—those of propulsion and 
materials. 


Propulsion 


The rocket, in one of its several forms, 
offers the only known way to meet space 
flight velocity requirements. There are 
two measures of rocket performance. 
One is the specific impulse, defined as 
the pounds of propellant consumed per 
second for each pound of thrust pro- 
duced. This will determine the amount 
of propellant that must be used to ac- 
complish a given task. The second is 
the fixed weight of the engine, its tanks 
and power supply. 

Chemical rockets are fairly light- 
weight, but their specific impulse is low 
—today they produce about 250 pounds 
of thrust for each pound of propellant 
they consume per second. The most 
energetic liquid propellants so far con- 
sidered may yield specific impulses up 
to 450 in space and solid propellants 
might someday achieve about 300. Sub- 
stantial gains over these numbers are not 
anticipated. 

Nuclear fission rockets offer possibil- 
ities of a specific impulse of 1,200 be- 
cause they are not limited by the chem- 
ical energy of propellants. This type of 
propulsion system such as being devel- 
oped in Project Rover under joint spon- 
sorship of AEC and NASA uses a nuclear 
reactor as an energy source. No com- 
bustion is necessary as hot exhaust gas is 
developed by heating hydrogen in the 
reactor. This type of engine appears so 
promising that a great deal of effort is 
being expended to solve severe material 
problems caused by the necessary high 
temperature and radiation in the reactor. 
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Specific impulses nearly twice as high 
as for the nuclear fission rocket might be 
realized should we be able to harness 
thermonuclear power as an energy source 
for rockets. This is of growing interest, 
and it is reasonable to assume that it will 
one day be achieved. 

Other propulsion systems under con- 
sideration for space vehicles are ion and 
plasma rockets which may achieve spe- 
cific impulses as high as 20,000 seconds. 
These devices create thrust by accelerat- 
ing ionized gases with electric and mag- 
netic fields. The primary consideration 
in obtaining useful thrust is the construc- 
tion of lightweight electric power sup- 
plies. For these systems to be practical, 
a gross and unprecedented reduction in 
the weights of the radiator and the elec- 
trical generation equipment will first be 
required. 


Materials 


Materials used in fabricating rocket 
engines, space vehicles and scientific pay- 
loads cover the entire gamut of known 
solids. The dominant requirement is 
minimum weight consistant with reliable 
performance. 

Current structural configurations use 
more than two-thirds of the maximum at- 
tainable strength per pound of material. 
Further gain can be expected from closer 
control of material properties and manu- 
facturing tolerances, and the use of 
advanced designs and fabricating tech- 
niques. Means must be found to in- 
crease the use of lighter metals such as 
beryllium and composite materials in- 
corporating high-strength filaments. 

The challenges to engineers and scien- 
tists in this area are truly unlimited. 
Each of these materials in itself has ma- 
jor drawbacks for many practical applica- 
tions, but perhaps composites of two or 
more materials which utilize the advan- 
tages of each will be devised. 

It is apparent that in both the areas 
of propulsion and materials the emphasis 
is on new, undiscovered ideas and sys- 
tems. The same is true in other areas of 


space technology. Advanced ideas re- 
quire engineering education with exten- 
sive scope in both the engineering and 
fundamental sciences. 


Basic education 





JOURNAL OF ENGINEERING EDUCATION 


Vol. 50—No, 


as represented by the bachelor’s degree 
to me is but the foundation for a truly 
professional career in the age of space. 
Practice on the job and graduate study 
are without doubt increasingly necessary 
in the fast-paced scientific world of today, 

In the years ahead, we must cultivate 
a keen sense of urgency to improve the 
quality of our engineering education, 
Help must be sought and obtained from 
all quarters. 

It is quite evident from the reports of 
our people who have visited Russia, and 
from evident Russian scientific accom- 
plishments, that engineering education in 
that country is pursued with energy and 
purpose. It enjoys highest national prior. 
ity and financial support. Their educa- 
tional system is organized to serve the 
state—not the individual. It produces 
enough specialists with technical com- 
petence to accomplish whatever tasks are 
set by the state. 

We believe that an individual should 
be encouraged to develop his intellectual 
powers to the limit so he may live a fuller 
and more responsible life. This is the 
way we believe that an individual can 
make his greatest contributions to the 
nation’s goals. 

In spite of this fact, Russian scientific 
accomplishments through the application 
of their educational system require that 
we re-examine our own system. It has 
become obvious that we need to raise our 
standards of performance in every field 
of learning. I am sure that this will be 
done without recourse to Soviet-style dic- 
tatorial methods of control. 

We have a wealth of material at our 
command in the engineering and scier- 
tific fields. At the same time we have 
but limited time to give it to our stu- 
dents. Perhaps again a program of 
broad undergraduate training and spe- 
cialization later will point a way out of 
this dilemma. 

The heavy publicity concerning our 
need for engineers to win the techno- 
logical race with Russia is helping draw 
more students into engineering educa- 
tion. This trend is good so long as qual- 
ity is maintained at a high level. At the 
same time, we must insure that jobs will 
be available for the new graduate. 
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Somehow we must create a continuing 
need and desire for engineers within our 
sciety through a constant expansion of 
our technological base. Research and 
development activities make this expan- 
ion possible, and provide for the crea- 
tive utilization of a greater number of en- 
gneers than are required for production 
purposes. 

It is with hesitation that I would offer 
educators my views concerning major 
considerations in framing the structure of 
agineering education. But, I would 
point to the fact that all our experience 
shouts the continued and increasing need 
for emphasis on the basic sciences. In 
no other way can the engineer be 
equipped to meet the rapidly changing 
technology he will be compelled to han- 
de in solving future engineering prob- 
lems. 

The engineer must not merely be satis- 
fed with keeping generally informed of 
advancements in the basic sciences. He 
must feel a compelling need to under- 
sand and to master them despite their 
perplexing detail. 

Ihave yet to mention what I consider 
the greatest problem of the space age. 
Ittoo must be met—the problem of man’s 
rationship to man. Engineering educa- 
tion can not be content to develop tech- 
nical competence alone, it also has a re- 
sponsibility to develop sensitivity in the 
feld of human relations. 
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More and more -engineers and scien- 
tists are being consulted on policy mat- 
ters by those high in government. To- 
day, the tremendous influence of engi- 
neers and scientists in shaping world 
affairs calls for increased emphasis on 
training in the humanities. 

This idea is not new. Your society has 
labored on it for many years, but, better- 
ment of human relations on a global 
scale is the most difficult problem facing 
us today. We are making tremendous 
advances in the physical sciences while, 
in the humane sciences and political sci- 
ences, we remain in the Dark Ages. 

When we think how easily the destruc- 
tion of mankind might be started by some 
ill-conceived button pushing, we realize 
that we no longer have a choice of avoid- 
ing or failing to reach peaceful under- 
standing with all people. 

We are entering a new age. An age 
in which technological advances are 
great, but must be greater. You as edu- 
cators and each of us as a responsible 
citizen, must make them so. At the 
same time, we as professional men must 
exert our understanding and influence to 
advance the art of getting along as neigh- 
bor with neighbor, as nation with nation, 
and as hemisphere with hemisphere, and 
planet with planet. 

We have hardly begun. 





NEW FRINGE BENEFITS AT CASE 


The professors’ children at Case Institute of Technology will have a better 
chance for a college education thanks to a new fringe benefit plan inaugurated by 


the Case Trustees. 
will begin this fall at Case. 


Tuition benefits are part of an overall fringe benefit plan which 


Each child of a faculty member attending a four-year accredited college will 
be entitled to one-half the present Case tuition as a contribution to his tuition. 


Case faculty 
Case itself, 


children will also receive full tuition remission while they attend 


In previous years, Case, in common with many other higher educational insti- 


lutions, has been a member of a tuition exchange plan. 


In the case of engineering 


ind scientific schools, however, it was found that more faculty children wanted to 
attend liberal arts colleges am? universities rather than engineering schools; hence 


a1 imbalance was created. 
plan. 
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Reevaluation of Techniques 


H. L. HAZEN 
Dean of the Graduate School, M.I.T. 


“Technique” is one of those words that 
have tended to acquire a cheapened mean- 
ing through promiscuous use. For Mr. 
Webster, however, it is a word of stand- 
ing, one of whose definitions is “expert 
method in execution of the technical de- 
tails of accomplishing something, espe- 
cially in the creative arts, for example 
the technique of a master violinist.” 
Within the direct implications of this 
meaning it seems to me that we can in- 
clude properly in the techniques of the 
engineer the elements of skill in intellect, 
in grasp of physical science, and in ex- 
pertness and ingenuity of applying the 
principles of physical science to the solu- 
tion of practical engineering problems, as 
well as good judgment in reaching deci- 
sions about the best of several alternative 
solutions. One has technique by defini- 
tion when he can achieve high quality 
of accomplishment. 

Why should we wish at this particular 
time to reevaluate the techniques of the 
engineer? Reevaluation would seem to 
be necessary only if some substantial 
change has been or is occurring. That 
extremely rapid, indeed revolutionary 
change is occurring in the field of engi- 
neering is in fact obvious to all of us. 
Examples are plentiful. Consider for a 
moment the use of the laws of gravity. 
Within the memory of most of us the be- 
havior of a freely falling body and the 
rather restricted f = ma relation for ac- 
celerated motion sufficed. In fact, many, 
many undergraduates in engineering got 
little further than this. Now nothing 
short of full-blown celestial mechanics is 
adequate for those who would do serious 
work in space transportation. These rep- 
resent differences of orders of magnitude 
in the mathematical and intellectual skills 
involved. 





Presented at the ASEE Annual Meet- 
ing, June 15, 1959, General Session. 








Another example from the communica. 
tion art concerns high-sensitivity amplify. 
ing devices. Many of us here can re. 
member the first triode vacuum tube as 
the amplifying device par excellence, 
The vacuum-tube amplifier has become 
so commonplace and rugged that it now 
goes everywhere, even into the industrial 
production line, as a measurement or 
control element. If one would find the 
forefront of today’s art in energy amplifi- 
cation, he must visit the compact cryo- 
genic laboratory at the focus of a huge 
radar parabolic antenna, where he will 
find a crystal of ruby operating as a low. 
noise amplifier at a temperature of 14 
degrees Kelvin, located on top of a radar 
tower exposed to all of the elements. 
This is but one example of apparatus that 
a few years ago could be found only in 
the research laboratories of the most 
skilled experimental physicist but which 
has now been engineered into all-weather 
operating equipment. 

In order to understand the full signif- 
icance of these examples as indicators of 
the requirements on engineering tech- 
nique we need to look at the time scale, 
at the rate at which new developments 
render old knowledge inadequate. The 
professors under whom even the younger 
members of this audience studied lived 
in a time when keeping up with new ad- 
vances in their own field as reported in 
the literature merely required occasional 
extension in their existing knowledged. 
These reasonable-sized increments of new 
concepts constituted relatively minor 
modifications and additions to the struc- 
ture of their professional knowledge. 
The same remarks apply equally to the 
demands for new learning placed on the 
practicing engineer in the same period. 

World War II initiated an accelerated 
rate of development of new ideas and of 
our understanding and application of 
physical laws that has changed in a 
revolutionary way the rate at which the 


Jrl. Eng. Ed., V. 50, No. 2, November 1959 





engine 
ideas. 

the en 
than a 
of kno 


a com 
branck 
known 
went t 
seemir 
physic 
aerody 
namic: 
large « 
cepts | 
The c 
volve 
tempe 
combt 
the e 
world 
tors ré 
petenc 
of sol 
ticipat 
not is 
new ¢ 
growt 
These 
again 
our re 
ment 
ductic 

Thi 
opme 
edge 
engin 
the k 
give t 
if he 
fairly 
it see 
obvio 
dent | 
and 


will t 
ing to 
stage: 
reseai 
yet v 
of af 

Wi 
of en 
unde 
“teac 


communica- 
vity amplify. 
1ere can re- 
1um tube as 

excellence, 
has become 
that it now 
he industrial 
surement or 
uld find the 
rgy amplif. 
mpact cryo- 
s of a huge 
ere he will 
1g as a low. 
ture of 14 
p of a radar 
e elements, 
paratus that 
und only in 
- the most 
- but which 
all-weather 


full signif- 
ndicators of 
ering tech- 
time scale, 
velopments 
quate. The 
he younger 
died lived 
ith new ad- 
reported in 
- occasional 
nowledged. 
ents of new 
ely minor 
» the struc- 
knowledge. 
ally to the 
ced on the 
e period. 

accelerated 
leas and of 
lication of 
rged in a 
which the 
Jovember 1959 








Nov., 1959 REEVALUATION OF TECHNIQUE 119 


engineer is required to assimilate new 
ideas. Nuclear energy impinging upon 
the engineer has demanded vastly more 
than a simple extension of familiar areas 
of knowledge. It has required entry into 
a completely new and different realm, a 
branch of physics that was essentially un- 
known when many of today’s engineers 
went to school and that involves concepts 
gemingly at variance with the classical 
physics of their undergraduate days. In 
serodynamic vehicles, supersonic aerody- 
namics, commonplace today, required a 
large quantum step ahead from the con- 
cepts of classical subsonic aerodynamics. 
The combustion processes in rockets in- 
vlve materials, speeds of reaction and 
temperatures that make conventional fuel 
combustion seem rather elementary. For 
the electrical engineer, the vast new 
world opened up by solid semi-conduc- 
tors requires him to develop some com- 
petence in the large and advanced field 
of solid state physics if he would par- 
ticipate usefully in this field. These are 
not isolated examples of revolutionary 
new developments and the demands for 
growth they have placed on engineers. 
These could be multiplied time and time 
again in the work of thousands of men in 
our research laboratories, in our develop- 
ment activities, and indeed even in pro- 
duction lines. 

This explosive character of the devel- 
opment and application of new knowl- 
edge has revolutionary significance for 
engineering education. In thinking about 
the kind of experience that we should 
give to our engineering student of today 
if he is to be prepared for more than 
fairly routine responsibilities tomorrow, 
itseems to me that we must accept as an 
obvious working assumption that our stu- 
dent today will have to learn at least one 
and probably several new fields during 
his professional life. Most likely these 
will be fields about which we know noth- 
ing today, or which are in their embryonic 
stages and obscurely tucked away in a 
research laboratory where no one has 
yet visualized their impact on the world 
of affairs ten or twenty years from now. 

What does this mean for our objectives 
of engineering education? It of course 
underlines our perpetual theme song of 
teaching fundamentals.” But this theme 








song has radically new and different con- 
notations today from what it had a gen- 
eration ago. Until recently we have 
thought that the science we learned as 
undergraduates would by reasonable 
growth and extension, serve us for a life- 
time. Therefore learning that science 
sufficiently thoroughly and well so that 
we could bring it to bear effectively on 
applications has been our major ob- 
jective. 


Not Enough Now 


Today this no longer suffices. Rather 
it is our obligation as educators to em- 
phasize that such learning of a funda- 
mental science and its application is less 
an end in itself than it is an example, a 
trial run, an exercise in the learning proc- 
ess of the kind of learning that will be 
an integral part of active professional life. 
We have been aiming at helping our stu- 
dents to learn and to build on this learn- 
ing. For the future, this objective, 
though necessary, is grossly inadequate. 
Our new objective must go further. It 
must include helping the student learn 
how to learn, helping him to achieve skill 
in this learning process. In mathematics, 
for example, we must insist not only that 
the student achieve competence well 
beyond the elementary calculus; we 
must demand that he develop sufficient 
depth of understanding of mathematical 
concepts and skill in fundamental mathe- 
matical reasoning so that he can by him- 
self read perceptively and achieve com- 
petence in new branches of mathematics. 

The same basic idea applies equally to 
physics. 

And we in engineering must seek to 
develop in our students the spirit and 
skills of innovation, the notion that the 
day’s work can be successfully carried 
on only if, as one from time to time en- 
counters a new and formerly unknown 
field, he achieves mastery of that field. 
Our mode of thinking must come much 
closer to that of our physicist friends who 
are brought up in the atmosphere of the 
research laboratory, and to whom the 
assimilation of radically new discoveries, 
both experimental and theoretical, is the 
usual and habitual, rather than the un- 
usual occupation. 

And what does this reevaluation of the 


techniques essential to the engineer im- 
ply for us as teachersP One of my very 
wise and very perceptive colleagues al- 
ways remarked concerning achievement 
of a new objective with students, “The 
students are no problem. They can learn 
readily anything the faculty can under- 
stand. The faculty are the only real 
problem.” 

If we are to shift our engineering 
school objective in the direction of em- 
phasis on helping the students to learn 
how to learn, it is elementary that the 
faculty themselves must repeatedly ex- 
perience the learning process. The por- 
tion of a faculty member’s professional 
life devoted to his personal study and 
growth will have to be a much greater 
portion of his total professional activity 
than it has been in the past. Professional 
mastery has always been somewhat 
ephemeral because of continuing obso- 
lescence of current concepts. But today 
this rate of obsolescence of existing 
knowledge is so great that the professor 
must be the continuing and active stud- 
ent as he never has before. 


A Function of Research 


One way of achieving continuing 
growth as a student is through personal 
contributions to new knowledge in the 
field. We call this research. All forms 
of creative professional activity con- 
tribute to this growth. Unquestionably 
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faculty members also will have to par. 
ticipate much more in various forms of 
formally organized study than before. 
The intensive summer program provid. 
ing opportunity for concentrated study 


. of a new field with the stimulus of group 


endeavor will play an increasingly impor- 
tant role. Personal study closely akin to 
the personal reading course of the grad- 
uate student will occupy more of the 
professor’s time. 

All of this places heavier and heavier 
demands upon the intellectual qualities 
and attainments of our future engineer- 
ing professors. More than ever before 
the life of the professor is the life of the 
student. More and more emphasis will 
be given to the ability to achieve com- 
petence in a new field, rather than to 
mere possession of competence in an 
existing field. 

Thus in looking at both the “Engineers 
for a Dynamic World” and the ways in 
which we as educators can give such en- 
gineers their start, we are faced with 
need for a radical reevaluation of what 
constitutes technique for the engineer, 
namely expertness in the methods by 
which he achieves high competence in 
his work. Teacher and student alike 
must concentrate more and more on 
learning how to learn, for engineering 
has become so dynamic that in a new 
sense learning itself must be dynamic 
throughout professional life. 





AERO-SPACE CURRICULUM AT ARIZONA 


A new curriculum of Aeronautics and Astronautics was instituted at the Univer- 
sity of Arizona, Tucson during the fall of ’58. This curriculum is designed around a 
“common core” of 95 credit hours required of all engineering students and 20 hours 


required by the department at the University of Arizona. 


Starting in 1959-60, 


Bachelor of Science, Master of Science and Doctor of Philosophy degrees will be offered 


in Aero-Space Engineering. 





The Aero-Space Engineering curriculum prepares the student for entry into the 
established field of aeronautical engineering and/or the relatively new field of missile 
and space engineering. 

The new major at the University of Arizona is supplemented by undergraduate 
courses in the basic principles of rocket flight, automatic control and system analysis. 
In the graduate level there is a continuation of the basic principles of rocket flight 
along with the fields of aeroelasticity, nonlinear oscillations, propulsion, stability and 
control, and preliminary design. 
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ASEE Can Meet the Challenge— 
Through Flexible Organization 


¢. A. BROWN 


General Motors Institute 


The history of ASEE is, in effect, a 
demonstration that the Society has had 
the flexibility to adapt itself to changing 
conditions and demands. As the Society 
has grown, we have made changes from 
time to time through constitutional re- 
vision. With added experience we have 
brought our committees into closer rela- 
tionship with the General Council and 
the Executive Board. Through studies 
we have, on occasion, redefined the aims 
and scope of engineering education. As 
new subject areas have emerged and de- 
veloped, we have created new divisions. 
Each time there has been a need for ac- 
tion, ASEE has been able to adapt itself 
to meet the need. 

Today we are confronted with a new 
challenge—that of providing for the de- 
velopment of educational approaches to 
the new concepts and new areas of scien- 
tific and engineering knowledge. A look 
at the topics that have already been 
covered this afternoon serves notice that 
we must re-examine our society functions 
to discover how best to meet this chal- 
lenge. How can we improve the effec- 
tiveness and flexibility of the Society to 
provide the maximum opportunity to ex- 
plore new and expanding fields? 

The way, I believe, is clear. Since 
the challenge is in the field of subject 
matter, the logical place to look for the 
answer is within the curricular and sub- 
ject divisions. 





Paper presented at the first General 
Session of the Annual Meeting of 
ASEE, Pittsburgh, Pennsylvania, June 
15, 1959, 





The Divisions 


Quite early in the history of the So- 
ciety, divisions were created as subject 
areas of interest developed so that from 
the first division, whether it was Civil 
Engineering or Engineering Drawing, to 
the latest, Engineering Economy, we now 
have twenty-two. In a general way 
these may be classified as curricular divi- 
sions, such as Chemical Engineering, Me- 
chanical Engineering, and Electrical En- 
gineering, of which we have nine; the 
subject divisions such as Engineering 
Graphics, English, Mathematics, and 
Physics, of which we have seven; and 
the divisions which serve those whose 
primary interest is in a type of organiza- 
tion or instruction such as Cooperative 
Engineering, Technical Institutes, and 
Relations with Industry, of which we 
have six. 

These divisions have served their pur- 
pose well in providing opportunities for 
members with common interests to meet 
as a group. In fact, the very existence 
of these special interest groups has been 
a major factor in stimulating the growth 
in membership and attendance at the 
annual meetings. The papers and dis- 
cussions at these divisional meetings have 
been valuable in contributing to the vital- 
ity of engineering education. There have 
been some questions raised, however, 
about the divisions, particularly with re- 
spect to the scope of the subject area ap- 
propriate to each division. 

The 1956 report of the Committee for 
the Improvement of Society Functions, 
which recommended some _ important 
changes in our constitution, offered some 
other suggestions which did not call for 
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constitutional changes. Let me read two 


of those: 


6. It is recommended that all groups in 
the Society, both officers and commit- 
tees, sections, branches and divisions 


and accountability which are reason- 
ably well defined. Such definitions 
would be of considerable use in ap- 
proaching Society members for par- 
ticipation in such planning groups. 


In response to this suggestion we re- 
quested, two years ago, that each divi- 
sion study and define the scope of its 
responsibility. Little progress has been 
reported, but I assume that in most of 
the divisions committees have been ap- 
pointed for this purpose. 


7. An ad hoc committee should be ap- 
pointed to study the question of neces- 
sary standards for division status. Such 
standards should serve to determine 
when an activity should be transferred 
from committee to division status and 
vice-versa. 


In the past when a committee has re- 
quested divisional status, the General 
Council has been interested in the num- 
ber of people involved, their ability to 
program conferences for the annual meet- 
ings, and the scope of the instructional 
area that the proposed division would be 
responsible for. In the absence of any 
specific criteria, the General Council has 
been alternately conservative and liberal 
in granting divisional status. 

This suggestion that standards for di- 
visional status be studied, however, 
served as a springboard for considerable 
thought and discussion about divisional 
activity and responsibility. You will re- 
call that Dean Everitt in his Presidential 
Address at Cornell discussed the many 
ramifications of activity of the Society. 
At that meeting he presented a chart, pub- 
lished later in the JourNaL (Oct. ’57, p. 
6), that showed an amazing picture of the 
total Society activity. His chart looked ex- 
ceedingly complex but it showed quite 
clearly the interacting activities of vari- 
ous units of the Society both internally 
and between the Society and other or- 
ganizations. The two groups of divisions 





have areas of authority, responsibility - 
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were shown, Curricular and Instructional 
on one side, and the General on the 
other. Any relationship between an ip. 
dividual division and a committee o 
study of the Society was also indicated, 
The chart did not, however, show any or. 
ganized interrelationship between divi- 
sions. There is of course the normal in. 
teraction of individual members attend. 
ing the conferences of several divisions 
and the joint conferences held by two or 
more divisions, but, I repeat, there was 
no relationship sufficiently formalized to 
show on his chart. 


Functional Organization 


At the spring meeting of the Executive 
Board in 1958 a committee consisting of 
the two vice presidents in charge of di- 
visions and the incoming vice president 
for the Curricular and Instructional divi- 
sions was instructed to study the matter 
of organization along functional lines and 
to submit a preliminary report at the 
June meeting. (Abstract of minutes, 
JOURNAL, June 1958, page 935). In the 
correspondence having to do with the 
preparation of that report we received 
comments that indicated concern among 
other members of the Society about the 
flexibility of the divisions to cope with 
new subject areas. In this connection I 
should like to quote from a letter from 
Dean Easton, who as the incoming vice 
president, was a member of that com- 
mittee: 


Running through the comments is fear 
that the Society may degenerate into a 
large number of specialized and discon- 
nected small groups. At the same time 
there is realization that the varied interests 
of the members are often best served 
through small groups concentrating on spe- 
cialized problems. 

I have gained the impression that the 
need of the individual members for specific 
information is fairly well met by our present 
divisional structure. However, I sense a 
lack of integration. 

Perhaps the greatest need in engineering 
education is for faculty. members who are 
aware of the interrelationships among the 
various disciplines. We need men who rec- 
ognize the universality of basic principles. 
If engineers are to be able to solve the in- 
creasingly complex problems which are fac- 
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ing mankind, they must be prepared to cross 
traditional curricular and subject boundaries. 

Combining some of the ideas which have 
been presented before, I would suggest that 
one of the principal functions of curricular 
and subject-matter divisions is to bring major 
new scientific and engineering developments 
to the attention of the educators together 
with information regarding the ways in 
which the present courses already provide 
the necessary background for understanding 
and applying the new developments. 


Apparently the idea was taking hold 
in other places. At the Berkeley meet- 
ing, the Constitution and Bylaws Com- 
mittee and the Planning Committee each 
independently suggested that ASEE take 
a new look at the divisional structure of 
the Society. In the abstract of the min- 
utes of the June, 1958, meeting of the 
Executive Board is the following: 


The most significant item in all delibera- 
tions was the spontaneous questioning of the 
adequacy of the present divisional structure 
of the Society to adjust to or incorporate the 
new areas and techniques of engineering. 
The Executive Board heard a preliminary 
report from the vice presidents for divisions, 
and authorized the establishment of a com- 
mittee to study the problem further. The 
Constitution and Bylaws Committee and the 
Planning Committee submitted essentially 
the same type of recommendations. Each 
group was in agreement that ASEE should 
take the initiative in “areas of science” that 
are rapidly becoming “engineering” and in- 
corporate them in its programming and or- 
ganization. This is to attract and keep in 
its membership outstanding young engineer- 
ing faculty members. 


The whole idea was further high- 
lighted by Dean Lindvall in his Presiden- 
tial Address at Berkeley: 


Does our own ASEE organization give us 
the opportunity for broad perspective judg- 
ment in engineering education? 

We have our Divisional organization, in 
which people with common subject interests 
find a forum for exchange of ideas but are 
these Divisions large enough to be functional 
in today’s sense? For example, where does 
the general body of knowledge pertinent to 
Jet Propulsion belong in our Divisional struc- 
ture? The subject matter involved would 
include problems of fuel chemistry, combus. 
tion, unusual problems of stress analysis and 
thermal stress, advanced questions of heat 
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transfer, aerodynamics, guidance and control, 
shock and vibration, and instrumentation. 


Finally, several suggestions were made 
in the preliminary report on ASEE struc- 
ture by the committee consisting of the 
two vice presidents for Divisions, Glenn 
Murphy and C. A. Brown, and the in- 
coming vice president for Divisions, E. 
C. Easton: 


1. We could inquire whether the cur- 
ricular Divisions could function more effec- 
tively as subject matter divisions in the in- 
terest of reducing overlap and implementing 
more group fertilization of ideas. 

2. Would there be a possibility of organ- 
izing the annual meeting programs around 
subject matter and national professional pro- 
grams and utilizing the section meetings for 
curricular and regional professional prob- 
lems? 

3. Would it be possible to utilize the Edu- 
cation Committee of the various national 
professional societies as vehicles for discuss- 
ing problems that are strictly detailed cur- 
riculum items? 

4. Could the professional societies, in co- 
operation with the appropriate divisions, 
function in identifying significant new de- 
velopments in the respective areas and spon- 
soring studies of their impact on engineering 
education, these studies to be conducted by 
individual divisions of ASEE with further 
exploration in joint sessions, culminating in 
their presentations at general sessions? 


All of these indications—the discussions 
in the Executive Board, recommenda- 
tions from the Constitution and Bylaws 
Committee, the Planning Committee, and 
the earlier Committee of Society Func- 
tions, and the presidential addresses of 
Dean Everitt and Dead Lindvall—point 
to the need for a fresh consideration of 
our divisions and the areas they serve. 

No suggestion has been made that the 
divisional structure itself is outmoded. 
In fact, we recognize that a great deal of 
our present strength derives from the 
divisional activity. Rather, the sugges- 
tions imply that we must discover how 
best to utilize our present structure to 
meet new and changing subject matter. 
It may be that certain ends could be 
achieved by enlarging the scope of some 
of the divisions. It may be that we 
should create new divisions. There is 
no constitutional limit to the number of 





divisions. Quoting from Section 3, Ar- 
ticle IX, “The General Council may es- 
tablish Divisions of the Society in areas 
of instructional responsibility generally 
existing in engineering colleges.” 

If the answer is the creation of new 
divisions, we might, in line with the re- 
port of the Committee on the Evaluation 
of Engineering Education, create three 
new divisions, one for the basic sciences, 
one for the engineering sciences, and one 
for design. Or, we might create divisions 
whose provinces would be the newer 
concepts referred to last year by Dean 
Lindvall or suggested by the previous 
papers today. Whatever these new divi- 
sions are should come in response to 
needs expressed by the members under 
the leadership of the General Council. 
Creating such new divisions to provide 
appropriate meeting grounds for inter- 
ested members is simply a matter of 
utilizing the flexibility that is already 
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established in the original divisional 
structure. 

For those who anticipate a greatly ep. 
larged and unwieldy General Council 
that might result from the addition of 


_ divisions, I suggest that when we create 


new divisions for broader areas of com. 
mon interest, these new divisions might 
better serve the purposes of some of our 
existing divisions. Such divisions could 
then be retired. I should like to repeat 
that the device of having divisions as 
arenas for participation in the develop- 
ment of special subject interest has been 
and continues to be an excellent one, 
What we need to do is to keep the divi- 
sional structure flexible and up to date as 
new problems, new subjects, and new 
concepts develop. Thus, the venerable 
age of a division would not be a major 
reason for its continuation. Rather, the 
criterion would be the vitality with which 
it embraces larger areas as they unfold. 


ENGINEERING RESEARCH AT MICHIGAN 

















More than $11 million in research projects were conducted by 
The University of Michigan through its Engineering Research Insti- 
tute (ERI) during the 1957-1958 fiscal year. 

Some 424 projects for both government and industry were 
worked on, including one to determine how much strength the 
average airplane pilot can be expected to muster in an emergency. 
Over $4 million went toward research in communications and elec- 
tronics, operations research and systems engineering. 

Research funds for the 1957-1958 period were down somewhat 
from the ERI high of over $12 million for the previous year, pri- 
marily because of uncertainties in Department of Defense funding 
of research during the year. The total is the second highest since 
the Institute’s founding in 1920. 

To further broaden the scope of the Institute’s activities the 
University’s Regents authorized, effective with the current fiscal 
year, its expansion to provide support for investigations by the 
faculty and research staff in all areas of University contract research, 
and a corresponding change in name to the U-M Research Institute. 
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Engineers for a Dynamic World 





ASEE Can Meet the Challenge—Through Reorientation 


ERIC A. WALKER 


President, The Pennsylvania State University 


All of you, I am sure, know that a 
great deal depends on a person’s point 
of view or his perspective. 

I'm reminded in this generalization of 
the story of a private who was assigned 
the job of cleaning out the cages of the 
carrier pigeons during the technologically 
backward days of World War I. One 
day his commanding officer made a rou- 
tine inspection and found the private 
whistling happily at his work. The of- 
fier was surprised at this and remarked 
that he had never known anyone before 
to be happy with that particular detail. 

“Well, sir,” the private answered, “it’s 
not so bad. Before I was transferred 
here, I was in the cavalry.” 

But happiness—or the lack of it—isn’t 
the only thing that depends on a man’s 
point of view. The way a man does his 
job, the value he attaches to different 
parts of it, even the sort of job it actually 
is all depend significantly on how the 
man looks at it. Sometimes, in fact, the 
man is so close to his job that he can’t 
see it at all. 

This person is like the tourist who was 
standing in a thick woods half-way up 
the side of one of our Allegheny moun- 
tains when he grumbled to his host, 
“Where is all that beautiful scenery you 
were bragging about?” 

The host had an answer. “You're 
standing on it,” he said. “You'll see it 
when we get to the top of the mountain.” 

I sometimes think that, like the tourist, 
we can’t see the forest for the trees when 
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we discuss engineering and engineering 
education in our faculty meetings across 
the country and at national meetings 
such as this one. I’m sure that our per- 
spective would be tremendously im- 
proved if we could get to the top of the 
mountain and look back on where we 
are. In fact, I should like to suggest 
that there are three mountains, the top 
of any one of which would give us a 
fresh perspective and a new point of 
view from which to evaluate the work 
we're doing in engineering education. 


Professionalism 


The first of these vantage points is 
that of professionalism. Two and a half 
years ago, I explored the relationship 
between engineering and professionalism 
in an article in the ASEE JournaL. In 
that article, I pointed out that it seemed 
to me that a profession is distinguished 
from an occupation or a trade in at least 
two important respects: (1) in the 
amount of study and training prerequi- 
site to a career in the chosen field and 
(2) in the attitude of the person toward 
his work. 

Under the first distinction, profession- 
alism is achieved or earned through the 
mastery of a rigorous body of knowledge 
unique to the profession. In medicine 
and law—and, to a lesser extent in en- 
gineering—even the earning of an ap- 
propriate degree from an accredited 
professional school is not considered suf- 
ficient evidence of this mastery, and the 
beginner must demonstrate his profes- 
sional competence by passing an exami- 
nation, constructed and administered by 
the profession itself, before he is allowed 
to practice. 

Under the second distinction, profes- 
sionalism is conferred by the community 
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at large upon an individual or group 
because of the acceptance by that indi- 
vidual or group of a code of ethics—a 
code that the individual or group refuses 
to compromise for personal gain or pres- 
tige. This code defines the moral re- 
sponsibilities of the man to his job and 
to the public whom he serves. 

As with professional competence, this 
professional morality is not left to chance 
by the traditional professions. Even dur- 
ing his premedical training, the embry- 
onic M.D. begins to receive instruction 
about his duties and responsibilities to 
his fellow men. This training culminates 
with the administration of the Hippo- 
cratic Oath upon his graduation from 
medical school. Machinery is even set 
up to enforce the observance of this code 
by punishing those who, through weak- 
ness or selfishness, fail to adhere to it. 

It is this professional morality that 
makes it difficult to reconcile profession- 
alism and unionization. Unionization 
concentrates on the relationship between 
the employee and his boss. Professional- 
ism centers on the relationship between 
the man and mankind. Unionization 
stresses rights, privileges, and preroga- 
tives. Professionalism stresses duties, ob- 
ligation, and responsibilities. I believe 
this is what Francis Bacon had in mind 
when he wrote, “I hold every man a 
debtor to his profession.” Professionalism 
clearly implies devotion to a higher end 
than that of personal profit or selfish 
interest. 

I should not want to be misunder- 
stood at this point. I do not mean that 
rights and privileges should be ignored 
or neglected. Unions can accomplish— 
and have accomplished—many important 
services for their members. But these 
are not professional services. 

Professionalism, then, definitely in- 
volves a professional morality just as 
basically as it involves a_ professional 
competence. If we limit our discussions 
and our interests to the acquisition of a 
professional competence, we will have 
stopped half-way up the mountain. 
From this point of view, our perspective 
cannot help but be myopic. For a clear 
vision with which to evaluate what we 
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are doing and how well we are doing it, 
we must go all the way to the top. 


The Engineer and Society 


The second mountain is that of the 
society in which we are living. Systems 


_ engineering has taught us what the best 


design engineers have probably always 
known—that to achieve a sound design, 
you have to consider it in context with 
the entire system in which it is to oper- 
ate. With engineering, that system is 
society itself. If we are to evaluate how 
well engineering is serving mankind, we 
must first study the society of man—not 
as we would like it to be, but as it is, 
Take, for instance, the economic fact 
that we are today living in what John 
Galbraith of Harvard calls an affluent 
society. For the first time in the history 
of any country, we are living in a society 
in which the basic human needs are 
satisfied for the great majority of the 
people. In large measure, engineers can 
claim credit for this situation, since it 
has been brought about by engineering 
developments aimed, on the one hand, 
at increasing the productivity of our 
manpower and our capital and, on the 
other, at producing new consumer goods. 
But in solving the historic problem of 
satisfying the basic needs of most of the 
people, we have created new problems 
for ourselves. Toward what ends, for 
example, should we direct that part of 
our productive capacity no longer needed 
for the satisfaction of fundamental wants? 
Should we convert it into more leisure 
time? If we choose this alternative, we 
must remember that it means no more 
than partial unemployment unless we de- 
vise significant means for using the time 
wisely, either from the standpoint of the 
individual or from that of society. 
Should we use it to design and pro- 
duce even more consumer goods—goods 
for which the consumers recognize no 
need until after Madison Avenue has ex- 
plained it to them? In the past, engi- 
neers have even contributed in this busi- 
ness of manufacturing consumer wants. 
Is it right that we should do this, perhaps 
in the interest of maintaining an expand- 
ing economy, or should we concern our- 
selves only with those things for which 
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we know there is a demonstrated human 
need? 

Or should we select the third alterna- 
tive-that of converting our excess pro- 
ductivity into more public goods and 
srvices-into more and better schools, 
into improved highways, into slum-clear- 
ance projects, into city planning, and the 
like? This use might make it possible 
for us to construct the kind of society we 
should like to have. Certainly, it would 
help to correct the social imbalance that 
is responsible for the fact that our auto- 
mobiles are far more advanced than are 
the roads over which they are driven, 
that our houses are better furnished than 
are our minds, or that our insurance rates 
ae higher than are our expenditures for 
municipal fire and police protection. 
This use, however, runs headlong into 
the conventional economic and _ political 
wisdom that views all public expendi- 
tures as signs of the “welfare state,” 
which, as everybody knows, is a bad 
thing and not for us. 

Further, the society within which 
American engineering must operate is 
not limited to America but includes the 
whole world. For this, too, engineers 
must accept credit, since it is their in- 
ventions that have compressed time and 
distance so drastically that the isolation 
of one nation from the others is no longer 
a physical possibility. 

It is generally agreed, I believe, that 
the side-by-side existence of great wealth 
and crushing poverty creates a socially 
uthealthy situation. Yet that is exactly 
the situation we have in the world today. 
The answer, of course, is not for us to 
impoverish ourselves but is, rather, for 
us to help the underdeveloped countries 
to raise their standard of living. To do 
this, we are expected to send engineers 
to help them increase their production. 
This can be done in several ways. It 
can be done by building them steel mills, 
television stations, or new hospitals. It 
can be done by training craftsmen in 
order to increase the output of the vil- 
lage industries. Whatever method is se- 
lected, the decision certainly involves 
engineering factors. In making such de- 
cisions, our colleges of engineering have 
on occasions been called upon for help, 
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but the help they have been allowed to 
give has usually been severely limited 
to a strictly prescribed area. 

Take, for instance; the Draper report 
on economic aid and mutual assistance. 
Do the engineering aspects of this report 
reflect a truly professional study of the 
issues involved, or does it primarily re- 
flect the conventional wisdom of bankers, 
lawyers, and industrial people about those 
issues? And if the problem has not re- 
ceived the study it should have received 
from engineers, who is to blame? Have 
our colleges of engineering, either singly 
or through an organization such as 
ASEE, ever made any serious studies of 
what is needed so that the proper advice 
can be given to the highest levels of 
government? 

Actually, this is only one of the many 
jobs that engineers could do—jobs that 
they should do—if they will only lift 
their eyes from the design table and try 
to look at the effects their designs and 
inventions have on the life of man—both 
as it is and as it could be. The Grinter 
report—I was one of the committee—re- 
ferred to the engineer as a “servant of 
society.” I should like to see him be- 
come a full participating member—a 
member willing and able to assume lead- 
ership where he can lead more wisely 
than others. 


State of the Art 


The third mountain is that of the 
“state of the art” in engineering. Engi- 
neering practices have been revolution- 
ized in the last 50 years, and I’m not at 
all sure that our thinking about engineer- 
ing has kept pace with these changes. 

At the turn of the century, most engi- 
neering jobs were small affairs—small by 
absolute standards and even smaller in 
comparison with today’s engineering 
projects. In fact, the use of the word 
“project” in connection with today’s 
engineering jobs is symbolic of this 
change in relative size. Engineering 
tasks were not “projects” 50 years ago; 
they were just “jobs,” and they were 
performed by men working alone or 
with just a few intimate associates. The 
monetary value of these jobs didn’t 
amount to much, probably averaging 
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no more than a few thousand dollars. 
More fundamental, these jobs were 
carried out through cut-and-try methods 
by ingenious tinkerers who rarely under- 
stood the scientific principles underlying 
either the problem or its solution. This 
was not a particularly limiting factor, 


since, at that time, science was used 


principally to explain how existing things 
worked, rather than to predict how 
non-existent things could—or should—be 
made. 

As we all know, today’s engineering 
project is much larger and much more 
complex. It requires many more engi- 
neers, and it takes much more time. The 
development of a guided missile, for 
instance, absorbs a large fraction of our 
engineering manpower and takes from 
seven to ten years to complete. Further, 
more than $1 billion might be spent on 
the project before the missile has been 
reduced to successful practice or ac- 
cepted by the Armed Forces. 

Much more significant, however, is the 
fact that today practice follows science. 
Today, that is, we start with an under- 
standing of the scientific principles of the 
phenomena, the materials, and so forth 
that might be useful to us in solving our 
problem. With this understanding, we 
design a system—almost always a com- 
pletely new system—the performance of 
which can be predicted with a high de- 
gree of accuracy even before a prototype 
is constructed. Perhaps this change fol- 
lows naturally the shift to greater com- 
plexity. We can ill afford to grub-stake 
a mechanic who might—or might not— 
stumble onto the solution of the prob- 
lem with his empiric methods and 
techniques. 

This change has enforced a commu- 
nity of interest between engineering and 
science that was undreamed of 50 years 
ago. One result of this new bond has 
been the tremendous increase in the span 
of resources on which the engineer can 
draw in seeking a solution to his prob- 
lem. I don’t think I need to belabor this 
point. All that is needed to realize its 
truth is to be reminded of such things as 
high-frequency electromagnetic transmis- 
sion; television and radar; the develop- 
ment of power plants such as jets and 
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rockets; the discovery of new sources of 
energy such as nuclear power and of ney 
materials such as uranium, titanium, and 
the like. Because of this bewildering 
span of resources, the modern engineer; 
understanding of basic science must be 
much wider and much deeper than eve 
before. The designer of a guided missile 
must not only know something abou 
aerodynamics but he must also know 
something about thermodynamics and 
fuel combustion, electromagnetic waves 
and mechanics, servomechanisms and 
computers. In fact, he must have at his 
fingertips, if not in his head, the answers 
to complex technical questions in almost 
every field of scientific inquiry. 

To meet successfully the challenges 
we face today and will face in the future, 
I suggest, then, that we re-examine engi- 
neering, engineering education, and the 
role of the American Society for Engi- 
neering Education—but that we conduct 
this re-examination from a vantage point 
that gives a new perspective. Or, to be 
more accurate, from three vantage points. 
The first of these is that engineering is- 
or ought to be—a profession and that a 
profession involves the acceptance of a 
professional morality just as basically as 
it involves the acquisition of a profes- 
sional competence. The second is that 
engineering is a primary governing force 
in our society and has, consequently, 
grave responsibilities for social leader- 
ship. The third involves a realistic recog- 
nition of the changes that have taken 
place in engineering practices, including 
especially the increasing complexity of 
the problems with which engineers work 
and the marked trend away from engi- 
neering as an empirical art and toward 
engineering as an exact science. 


Input and Output 


Our re-examination might logically 
start, as many engineering studies do, by 
measuring the input and the output of 
our process in order that we might arrive 
at some sound conclusions about it. 

As for the output, it ought not to be 
difficult to find out what engineers do. 
After all, there are more than a half mil- 
lion of them in America, and we have 4 
fairly accurate record of what they do to 
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we now produce satisfy the need for peo- 
ple with this level of training? 

How about the manner in which our 
graduates are used after they leave our 
campuses? Are they being used at ap- 
propriate levels to make the maximum 
use of their abilities and their training? 
If the ASEE is to assume leadership for 
a dynamic, socially-responsible profes- 
sion, it will have to concern itself with 
questions of this sort. Are engineers ade- 
quately supplied with technicians and 
other types of supporting help in order 
that they might make full use of their 
professional abilities? If not, does the 
difficulty lie in an inadequate supply of 
semiprofessional people, or does it lie in 
the use of outdated management prac- 
tices? 

Why is it necessary for large com- 
panies to provide one- or two-year train- 
ing programs to fit our graduates into 
their organizations? Some people insist 
that this is the way it should be. They 
claim the colleges should teach the prin- 
ciples but that the companies should as- 
sume responsibility for the specifics. But 
what about the small organizations? 
What about the company that is not large 
enough to conduct such a training pro- 
gram? Should we make some differen- 
tiation in our programs for this sort of 
eventuality? Or should we provide con- 
tinuing-education programs to provide 
this service for small industries? 


Engineers and Government 


As we all know, the Federal govern- 
ment now makes a tremendous impact 
on engineers, engineering, and engineer- 
ing education through its vast programs 
of research and development. What 
about our means of communication and 
our posture in this regard? The Federal 
government now spends over $5 billion 
a year on research, engineering, and de- 
velopment. How much influence do en- 
gineers have on how this tremendous 
amount of money is spent? Have engi- 
neers fared in a satisfactory manner in 
their association with the National Sci- 
ence Foundation; the AEC the Depart- 
ment of Defense; the Department of 
Health, Education, and Welfare; the Na- 
tional Aeronautics and Space Administra- 
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tion; and the other agencies? Why do 
we find such a huge preponderance of 
physicists, chemists, and mathematicians 
on the advisory boards and the adminis- 
trative staffs of these organizations? Is 
it because engineers are not competent, 
or is it because they do not choose to 
serve in these areasP Do we have a 
position that must or should be main- 
tained? Do we have any unique advice 
or points of view that should be consid- 
ered? And, if we do, do we have a chan- 
nel of communication through which we 
can make this advice or these points of 
view known to the proper people? In 
fact, as I suggested earlier, since engi- 
neers and engineering now have signif- 
icant roles to play in foreign affairs, don’t 
we need to develop competence in di- 
recting our professional resources and 
abilities toward the improvement of the 
economy in foreign countries—and, espe- 
cially, in the underdeveloped ones? And 
to develop lines of communication that 
will make it possible for us to exercise 
our proper engineering leadership in this 
area? 

I should like to repeat that, in making 
this re-examination, we must climb all 
the way to the top of the mountain to 
get a clear view and an uncluttered per- 
spective. In fact, all the way to the top 
of three mountains. The combined height 
of these three mountains will show engi- 
neering to be a true profession, will show 
that it has an important leadership role 
to play in the society of man, and will 
show that modern engineering practices 
often do not coincide with what we be- 
lieve them to be. 

It will take some tough climbing to 
get to the top, and we may suffer, at 
least temporarily, from dizziness once we 
reach it. But I think that the scenery 
will look a lot different from up there. 
And I think it will give us the perspec- 
tive we need to answer questions such as 
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that asked by Jack Ryder in last Septem. | 


ber’s issue of the Proceedings of the IRE. 
In that issue, Jack asked: 


“Are the engineering teachers, the en- 
gineering schools, and the engineering 
profession at the point of decision—to 


- choose between surveyors of technique 


or purveyors of science as teachers, hard- 
ware or ideas as our course material, 
drawing or mathematics as our language, 
and technicians or engineering scientists 
as our output?” 


I should like to add just one item to 
Jack’s series of questions: are we going 
to be content to remain “servants of so- 
ciety,” in the basic sense of servile fol- 
lowers and laborers, or are we going to 
accept a leadership role in society com- 
mensurate with the importance of engi- 
neering as a social force? 

The Recognition Committee of the En- 
gineers’ Council for Professional Devel- 
opment recently proposed the following 
definition of engineering: 


“Engineering is the profession in which 
a knowledge of the mathematical and 
physical sciences . . . is applied with 
judgment to develop ways to utilize, eco- 
nomically, the materials and forces of na- 
ture for the progressive well-being of 
mankind.” 


To prove up on that definition, we are 
going to have to achieve a new perspec- 
tive, a new outlook, a new point of view. 
I suggest again that that perspective 
should be that engineering is a dynamic, 
socially responsible profession—a profes- 
sion that recognizes responsibilities for a 
professional morality as well as for a pro- 
fessional competence, a social responsibil- 
ity that assumes leadership commensurate 
with the social force of engineering, and 
a dynamism that forces a constant re- 
appraisal to keep our thinking in line 
with reality. 
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WILLIAM G. TORPEY 


ASEE members are not always aware 
{the broad range of activity of the So- 
ity with respect to engineering tech- 
dans. Annual Meeting programs, to 
sure, have reflected purposeful action 
athis area. But the fact that not all 
wmbers of the Society are able to at- 
ind each Annual Meeting and the nor- 
uldilemma of concurrent sessions which 
ees those who do tend to make the task 
tkeeping informed more difficult. One 
inificant study concerned with cur- 
iwla of technical institutes was made 
trough ASEE collaborative efforts and 
nblished in August 1959. The purpose 
tthis article is to set forth for JouRNAL 
aders highlights (including excerpts) 
tthe study and to indicate briefly subse- 
went developments. 


\Special Task Force 


Technical institute type educational 
nizations have certain outlets for in- 
thange of ideas with industry and 
wwemment. Sometimes, however, these 
lets are narrow in scope and lack con- 
tmity. Some of these contacts do not 
ister the broad understanding needed if 
te curricula of technical institute type 
mgnizations are to serve employers ade- 
qutely. A Task Force on Technical In- 
tittte Curricula, consisting of nine mem- 
iws-six from industry and three from 
tducation—and jointly sponsored by The 
heident’s Committee on Scientists and 
liners and ASEE, was formed in 
leember 1957 for the purpose of re- 
iewing the content of technical institute 
jf curricula, of obtaining opinions con- 
‘ming adequacy of curricula and of 
ing recommendations for improve- 
unt. Donald E. Irwin of the General 
ic Company was chairman of the 
lsk Force; the writer, consultant to the 
ident’s Committee on Scientists and 
ligineers, was Executive Secretary. 
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(msultant, Executive Office of the President, Office of Civil and Defense Mobilization, 
gmerly consultant, President’s Committee on Scientists and Engineers 


In October 1958, after holding several 
sessions and reviewing much evidence, 
the Task Force completed its final report 
entitled “Report of the Task Force on 
Technical Institute Curricula.” Funds 
for publication of the report were not 
then available due to the pending ter- 
mination of The President’s Committee. 
Incident to the termination of The Presi- 
dent’s Committee on December 31, 1958, 
the utilization program of the Commit- 
tee, including the action plan related 
directly to technicians, was transferred 
to the Executive Office of the President, 
Office of Civil and Defense Mobilization. 
In view of the extensive work done by 
the Task Force and in view of the role 
of the technician in the utilization pro- 
gram, it was subsequently considered ad- 
visable to publish the final report of the 
Task Force as a service to utilization con- 
ference planners and other interested or- 
ganizations and individuals. 


Data Collection by Task Force 


In connection with its study, four pri- 
mary sources of information were tapped 
by the Task Force. First, each industrial 
member of the Task Force obtained in 
his own organization objective judg- 
ments about the adequacy of training of 
technicians through questionnaires di- 
rected at three levels in the organization: 
rank and file technicians, first line super- 
visors, and members of top management. 
Second, experts in specific phases of the 
curriculum problem were invited to meet 
with the Task Force. Third, a significant 
segment of industry was canvassed di- 
rectly to ascertatin adequacy of curricula 
of technical institute type organizations, 
from the viewpoint of employers: a ques- 
tionnaire covering several key aspects of 
the training and utilization of technicians 
was forwarded to 225 companies and 
government agencies that employ tech- 


Jrl. Eng. Ed., V. 50, No. 2, November 1959 













































nicians and that are geographically scat- 
tered throughout the country. Fourth, 
technical-institute type organizations were 
surveyed with respect to curriculum con- 
tent and methods utilized to make cur- 
ricula changes: a questionnaire dealing 


was sent by the Task Force to thirty-one 
technical institutes accredited by the En- 
gineers’ Council for Professional Develop- 
ment. 


Findings of Task Force 


Information obtained from the ques- 
tionnaires directed at three levels in the 
organization of the industrial members 
of the Task Force reflected some differ- 
ence in viewpoint: 


1. Technicians generally expressed a 
need for more mathematics and greater 
depth in their specialties and indicated a 
need for better preparation in report 
writing and English. 

2. First line supervisors felt that the 
educational institutions should emphasize 
fundamental physics, mechanics, draft- 
ing, basic electricity, and should leave 
specialized training to the company. 
Nearly all of this group wanted graduates 
well educated in mathematics, including 
college algebra and analytical geometry. 

3. Top management almost unani- 
mously recommended greater emphasis 
on fundamentals—on mathematics through 
calculus, physics, drafting, basic electric- 
ity and machine shop practices. This 
group felt that general educational courses 
(such as the humanities) are helpful but 
not mandatory for the curriculum for 
the technician. 

The combined testimony of the ex- 
perts invited to appear before the Task 
Force clearly demonstrated to the Task 
Force that there is an increased use of 
technicians in our expanding technolog- 
ical age, coupled with a growing short- 
age of qualified technicians in several 
major occupational areas. 


Response of Companies 

Ninety-six organizations responded to 
the industrial questionnaire sent by the 
Task Force to companies and govern- 
ment agencies. Analysis of the replies 
indicated: 


with curricula construction and content. 
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Technicians were hired for 45 different 
job titles. The titles appearing most fre. 
quently were draftsman, engineering aide 
laboratory technician, electronic techni. 
cian, and laboratory assistants. The titles 
covered a broad spectrum of work from 
supervision, customer engineer and model 
shop mechanic to service technician. 

Eighty-three different kinds of work 
were mentioned. The kinds appearing 
most often were, in order: drafting, tes. 
ing, electronics, laboratory, engineering 
design and development. Other kinds 
occurring frequently were instrument: 
tion and data reduction and processing 
The most frequent kind of work analyzed 
by technological categories was elec. 
tronic in nature, amounting to 31%. 

The different kinds of work done by 
the technician were also analyzed for 
similar patterns and categorized, in order 
of importance, as: (1) drafting, (2) com- 
municating, (3) engineering design and 
development, (4) computational tasks, 
(5) manual tasks and (6) other (such 
as sales, purchasing). With respect to 
the percentages of work done in each 
category, the largest area of work cover- 
age is engineering design and develop- 
ment, amounting to 46%. Other cate- 
gories were: drafting, 17% communica- 
tion, 12%; computational, 10%; manual, 
10%; other, 5%. 
stated they were unable to hire sufficient 

Of the 96 respondents, 21 (22%) 
qualified technicians, while 69 (72%) 
stated they were able to hire enough 
qualified technicians. The remainder 
did not answer the question, or did so 
in a qualified manner not permitting 
analysis. The occupations cited varied 
considerably but special emphasis was 
given to positions involving electronics, 
data processing, wave guides, topv- 
graphic computations from survey notes 
and related drafting, hydrology computa 
tions, radiation control, and metallurgy. 

Seventy-five of ninety-five (79%) 
stated it is necessary to provide further 
training in the company before the in- 
dividual can satisfactorily perform his 
duties as a technician. Seventeen (22%) 
felt additional training should have been 
given to the technical institute graduate. 
With respect to the completeness or 10 
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completeness of the training given by 
technical institutes or other educational 
institutions, fifty-four (64%) of the 84 
respondents who answered this question 
were concerned with some aspects of 
present curricula. Only 46% thought 
the education offered was only reason- 
ably complete while 18% were strongly 
critical. 

Forty-three respondents (45%) recom- 
mended emphasis upon the technical pro- 
gam with a strong base of science and 
mathematics while eighteen respondents 
(19%) preferred the general course ap- 
proach. Seventeen respondents (18%) 
were convinced a balanced program is 
the best answer. 

Despite criticisms of the present cur- 
ticula, employers were devoid of substan- 
tive suggestions for change. Sixty-five 
respondents (68%) had no suggestions 
for changes or did not answer the ques- 
tion. Thirty-one respondents (32%) 
made scattered recommendations. The 
most frequently mentioned subject was 
mathematics. Several respondents stated 
that many curricula need strengthening 
in their math offerings and should in- 
dude at least analytical geometry and 
preferably an introduction to calculus. 
Others stressed that, aside from keeping 
up to date with industry, the basic 
change or addition should be a stronger 
base in mathematics and physics. 


Tech Institute Responses 


From the replies to the questionnaire 
sent to the technical institutes, there is 
noted a trend on the part of many schools 
fo require more mathematics, physics, 
wal or written communications, and 
other general education subjects. Some 
schools hope to stabilize broad general 
programs, with subsequent less special- 
ation. A few schools stated that their 
pesent programs, except for possible re- 

ements, will satisfactorily serve indus- 
ty for the next five years. 

As far as subject matter is concerned, 
educators reported that the following ad- 
ditions to curricula are being considered: 


Power Plants 
Higher Mathematics 
Civil Technology 
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Transistors 

Human Relations 
Industrial Technology 
Telephone Technology 
Aerodynamics 

Nuclear Courses 
Computers 

Mechanical Technology 
Instrumentation 
General Education Subjects 
Chemical Technology 


Conclusions of Task Force 


From the total evidence obtained, the 
Task Force drew eight conclusions: 


1. There is a distinctive lack of agree- 
ment in industry concerning the exact na- 
ture of the proper work of technicians. 
This disagreement is demonstrated by 
the wide varieties of job titles and work 
done by technicians, as described by the 
replies on the questionnaires. The actual 
work ranged from the duties usually con- 
stituting a mechanic’s position to those 
normally assigned to a graduate engineer. 

2. Industry does not seem to know, in 
terms of specifics, what actually should 
constitute a satisfactory technical institute 
type curriculum. Although it may be 
contended industry is not particularly 
qualified to know the essentials of a sat- 
isfactory curriculum, the fact remains, 
nevertheless, that many representatives 
of industry made pointed comments cast- 
ing doubt on the adequacy of present 
offerings. 

3. The majority of the respondents 
stated that their recruitment contacts are 
made with unaccredited technical insti- 
tute type organizations. Employers who 
hire from accredited schools were appar- 
ently more satisfied with the graduates. 

4. A curriculum containing a high de- 
gree of mathematics, physics, basic sci- 
ences, laboratory techniques, and some 
specialization in technology is favored 
by employers. Liberal arts and general 
education courses, with the exception of 
English and written and oral communica- 
tion, should not be given at the expense 
of the technical program, it was indi- 
cated. The curriculum, it was believed, 
should be directed toward the work of 
technicians and not towards a college 
degree program. 
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5. Despite many misunderstandings 
concerning the definition and proper 
sphere of work of the technician, there is 
strong evidence of the acceptance of the 
bona fide role of the technician and the 


actual and potential contribution of the . 


technician to technical effort. It appears 
that, as employers generally recognize 
the real value of a technician adequately 
trained by accredited technical institute 
type organizations, the full contribution 
of the technician will be magnified many 
times. 

6. Evidence strongly suggests a lag in 
the curricula of some technical institute 
type organizations. A large segment of 
employers apparently feel that the cur- 
ricula of many technical institution type 
organizations fail to keep abreast of the 
latest developments. 

7. There is need for long-term cur- 
riculum planning. The educational insti- 
tutions surveyed appear to be fully con- 
scious of their responsibility to refine, im- 
prove and up-grade their curricula. Nev- 
ertheless, there is a tendency for some of 
these institutions to be preoccupied with 
current situations rather than to develop 
long-range curricular plans which would 
permit them to be more in phase with 
industrial requirements. 

8. Many technical institute type or- 
ganizations are set up to meet the needs 
of specific localized industries. This re- 
strictive objective necessarily forces the 
educational institution to react to the 
thinking and needs of an industry or a 
group of industries whose objectives may 
not be parallel to general educational 
trends and standards. In order to de- 
velop a flexible force of technicians who 
can address themselves to numerous tech- 
nical problems in various industries, the 
technical institute type organization must 
broaden its horizons and educate for a 
broader segment of industry which em- 
ploys technicians. 


Recommendations of Task Force 


The technician has an ever-increasing 
contribution to make to the technological 
effort of our nation. In order to expedite 
this progress, the Task Force offered nine 
recommendations: 
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1. The President’s Committee on Sq. 
entists and Engineers should encourage 
industry, through appropriate channek 
to develop a more uniform understanding 
of the content of a technician’s job. 

2. The President’s Committee should 
encourage greater unity of institutions 
engaged in the education of technicians, 

3. The President’s Committee should 
encourage all technical institute type or- 
ganizations to qualify for accreditation, 

4. The subject of curriculum is but 
part of the larger issue of recruiting 
training and utilizing technicians. The 
President’s Committee should continue to 
press for the effectuation of the twelve 
major points recommended by its Work. 
ing Group on Technicians. 

5. Direct efforts should be made to 
bring employer opinions about techni- 
cians to the attention of top officials of 
technical institute type organizations. 

6. The utilization conference program 
of The President’s Committee should be 
continued and expanded as a vehicle for 
promoting the better selection and uti- 
lization of technicians. 

7. All technical institute type organ- 
izations should establish industry ad- 
visory boards for the purpose of curricula 
planning. 

8. Technical institute type institutions 
should specifically provide for leaves of 
absence, sabbatical leave, or some similar 
arrangement for their teachers to work in 
industry and become more familiar with 
the technical problems facing industry. 

9. Industry should foster programs for 
better communication with the technical 
institutes. 


Office of Civil and Defense 
Mobilization 


The Manpower Area of OCDM has 
the responsibility for directing and co 
ordinating the development of peacetime 
readiness programs and emergency plans 
for the proper utilization and control of 
the manpower resources of the nation 
under various emergency situations. To 
carry out this responsibility requires 4 
manpower organization in place and 
ready, an adequate knowledge of our 
present and potential manpower supp!y 
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and requirements, and action to eliminate 
or reduce present and foreseeable short- 
ages of manpower. The series of local 
utilization conferences initiated by the 
President’s Committee on Scientists and 
Engineers and continued since January 
|, 1959, under OCDM auspices typifies 
action through responsible local groups 
and organizations to eliminate or reduce 
actual or potential shortages in scientific 
and engineering manpower fields. 

The subject of the training and more 
efective use of technicians as a method 
of enhancing conservation of scientific 
and engineering manpower has been fea- 
tured at each of the 26 local utilization 
conferences held thus far. At the seven 
conferences held since the Task Force 
report was completed, portions of the 
report have been discussed. Further em- 
phasis to technical institute curricula is 
being given through programs of confer- 
ences to be held during the next several 
months under the auspices of OCDM. 

Indicative of OCDM interest in quali- 
fied technicians as part of our national 
manpower base was the scheduling at 
the July 1959 meeting of the Commit- 
tee on Specialized Personnel, an advisory 
group to OCDM, on the subject of the 
ration of Title VIII of the National De- 
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fense Education Act to the training of 
qualified technicians. One outcome of 
the CSP discussion has been the forma- 
tion of a temporary group by the U. S. 
Office of Education to explore problems 
in this area. 

The President’s Science Advisory Com- 
mittee, in its May 1959 report “Educa- 
tion for the Age of Science,” has given 
emphasis to the role of the technical in- 
stitute. Saying that the technical insti- 
tute has been grossly neglected in Amer- 
ica, the PSAC report points out that the 
occupations for which students at tech- 
nical institutes are trained deserve greater 
dignity and prestige and that the insti- 
tutes themselves should been encouraged 
and improved. Technical institute grad- 
uates, the report states, are urgently 
needed in greater numbers. 

There is no claim that the survey of 
the Task Force on Technical Institute 
Curricula is the “final word” on the sub- 
ject; as a matter of fact, Task Force 
members themselves are well aware of 
its limitations. But their efforts will not 
have been in vain if the findings, conclu- 
sions and recommendations contained in 
the report are given the degree of serious 
consideration by educators and employers 
which such a careful survey warrants. 





NEW LIBRARY FOR CARNEGIE TECH 


Mr. James M. Bovard, Chairman of the Board of Trustees, and 
Dr. J. C. Warner, President of Carnegie Institute of Technology, 
have announced a gift of $2,800,000 from Mr. and Mrs. Roy A. Hunt 
for the construction of a new campus library. A unique feature of 
the skillfully planned library will be a 10,000 square foot penthouse 
to house the rare book collection assembled by Mrs. Hunt. 

The Hunt Library will dominate a newly created and landscaped 
mall that will stretch the length of the campus from Frew Street to 


Forbes Street. 


In this site it will replace old Skibo which has 


served two generations of Carnegie students a cafeteria and focal 


point for student campus life. 


The new campus Activities Center 


scheduled for construction early in 1959 will provide a new, wholly 
integrated center for these student activities. 

The Hunt Library, an impresive structure of steel framing with 
aluminum facing, is designed to accommodate 350,000 books in the 
library proper, plus another 125,000 in basement alcoves. A sub- 
basement is also provided for storage and file space. 
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The authors wish to acknowledge their 
indebtedness to Dr. Henry H. Armsby, 
Dr. S. V. Martorana, and Dr. Walter 
Crosby Eells who co-authored the more 
inclusive study from which the data used 
in this report are drawn. The more in- 
clusive study is reported in United States 
Office of Education Circular 568, Organ- 
ized Occupational Curriculums: Enroll- 
ments and Graduates, 1957. The two 
basic tables of this report were prepared 
by Diana Gertler, Supervisory Statisti- 
cian, under the general direction of 
Mabel Rice, Chief, Statistical Services 
Section of the Office of Education. Their 
services are gratefully acknowledged by 
the authors. 

The term “ECPD-Listed Institutions” 
is used in this report to designate institu- 
tions in which at least one curriculum is 
accredited by the Engineers’ Council for 
Professional Development (ECPD), the 
nationally recognized accrediting agency 
for engineering schools and technical in- 
stitutes. ECPD accredits only individual 
curricula. These are referred to as 
“ECPD-Accredited Curricula.” 


Introduction 


Last year the JourNAL carried the first 
report of this type which listed the en- 
rollments and graduations from ECPD- 
listed institutions in various semiprofes- 
sional fields. This, therefore, is the sec- 
ond article in the series.1 Increasingly, 


1 Henry H. Armsby and S. V. Martorana, 
“Engineering Technical Institute Enrollments 
and Graduations in ECPD-Listed Institu- 





the need for technicians or semiprofes- 
sional workers has been emphasized in 
the literature. These needs are being 
met by programs of from one to three 
years in length, which are offered by 
four-year colleges as well as by two-year 
colleges. 

In its final report to the President, the 
President’s Committee on Scientists and 
Engineers stated that it had directed its 
activities toward four broad goals. One 
of these goals was expanding and diver- 
sifying post-high school education “with 
special attention to the development of 
technical institutes, and those programs 
of junior colleges which will improve the 
quality and increase the number of tech- 
nicians.” 2, In a number of utilization 
conferences a recurring theme was that 
employers should use more technicians 
on the engineering and scientific team. 
Many of the representatives of industry 
looked into ways and means of increas- 
ing the use of technicians. More than 


tions: 1956,” JourNAL, vol. 48 (May 1958), 
pp. 772~785. Throughout the present arti- 
cle there will be a number of references to 
1956 data. These are all from the just-cited 
article. For that reason, further citation will 
not be made. 

2 The President’s Committee on Scientists 
and Engineers, Final Report to the President 
(Washington: December 1958), p. 2. The 
other three goals pertained to improving 
secondary school science and mathematics 
instruction, to fostering public understand- 
ing of the scientific manpower problem and 
to promoting substantial growth in the sup- 
ply of scientific and technological manpower. 
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%5,000 copies of the booklet, Answer 
Your Engineering Manpower Problems, 
were distributed by the President’s Com- 
mittee. This booklet outlined means of 
locating and effectively using technicians. 

Previous Studies in the Field. For a 
smmary of previous studies in the gen- 
eal area of higher education, which is 
often referred to as terminal or semipro- 
fessional programs, the reader is referred 
to the JournaL for May 1958, pp. 772- 
773. 

Definition of Field. For some years 
wow junior colleges have been offering 
programs usually referred to as “termi- 
ul” or in some cases “semiprofessional.” 
The term “terminal education” has its 
obvious weaknesses in that it suggests 
that an end is reached within a two-year 
period. Actually, of course, terminal 
education is a title used to distinguish 
iprogram taken by a person who intends 
to enter an occupation directly after 
gaduation from a junior college or tech- 
tical institute, whereas the transfer pro- 
gam is taken by the student who plans 
to go on to a four-year college or a pro- 
fessional school before beginning his life’s 
,work, When the authors of the Office of 
Education booklet Organized Occupa- 
tional Curriculums, 1956 were prepar- 
ing their first volume they decided to use 
the term “organized occupational cur- 
iculum” for any program which leads 
lirectly to employment upon completion 
)of one to three years of college level 
wok. Specific criteria for these organ- 
ied occupational curriculums are defined 
inthe 1957 questionnaire in this manner: 
for purposes of this survey, an organized 
occupational curriculum is one which meets 
ill five of the following criteria: 


1 High school graduation (or its equiva- 
lent), but no work beyond the high 
school, is required for admission to the 
curriculum. The general level of these 
curriculums is the first one to three years 
beyond high school. 

). The curriculum is a series of required 
and elective courses constituting an in- 
tegrated program prescribed by the in- 
stitution to assist in the general educa- 
tion and training of the individual, but 
more particularly, in his training as a fu- 
ture practitioner in a given occupation or 
cluster of occupations. A group of 








Yor, 1959 | ENROLLMENTS AND GRADUATIONS: 1957 137 


courses, even though all of them be in 
a given occupational area, does not nec- 
essarily constitute a curriculum. 

c. The curriculum is designed to prepare 
students for immediate employment in an 
occupation or cluster of occupations, 
rather than for further, advanced study 
leading to a bachelor’s or higher degree. 
Nevertheless, individual courses in the 
curriculum may normally be creditable 
toward a bachelor’s or first professional 
degree by transfer or otherwise. How- 
ever, the curriculum as an organized pro- 
gram, as distinguished from the individ- 
ual courses in it, is designed to educate 
and train primarily for occupational com- 
petence rather than for transfer or degree 
credit. The curriculum, itself, and its 
objectives should be classified, not the 
intentions or possible subsequent careers 
of the students involved. 

d. Completion of the curriculum requires at 
least 1 but less than 4 years of full-time 
attendance, or the equivalent in part-time 
attendance over a longer period. A 
“year” means an academic year of ap- 
proximately 9 months. 

e. The curriculum leads to a certificate, 
diploma, associate degree, or other formal 
award, signifying that the student has 
completed an organized curriculum in an 
occupational area, or the State grants a 
license or other formal recognition with- 
out examination to all graduates of the 
curriculum. 


The questionnaire used for the 1956 re- 
port contained only four criteria instead 
of five. The second one above has been 
added and the others have been extended 
and refined as a result of experience with 
them and of suggestions made by some of 
the respondents to the 1956 questionnaire. 

Each of these factors is important. 
Again, as was the case last year, curricu- 
lums had to be eliminated before data 
could be summarized because some of the 
reported programs were unable to satisfy 
all of the factors listed above. 

“Technician” has been defined parallel 
to the definition adopted by the Presi- 
dent’s Committee on Scientists and En- 
gineers: 


The engineering or scientific technician is 
usually employed in (1) research, design, or 
development; (2) production, operation, or 
control; (3) installation, maintenance, or 
sales. When serving in the first of these 
functional categories, he usually acts as di- 
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rect supporting personnel to an engineer or 
scientist. When employed in the second 
category, he usually follows a course pre- 
scribed by a scientist or engineer but may 
not work closely under his direction. When 
active in the third category, he is frequently 
performing a task that would otherwise have 
to be done by an engineer. 

In executing his function the scientific or 
engineering technician is required to use a 
high degree of rational thinking, and to em- 
ploy post-secondary school mathematics and 
the principles of physical and natural sci- 
ence. He thereby assumes the more routine 
engineering functions necessary in the grow- 
ing technologically based economy. He 
must effectively communicate scientific or 
engineering ideas mathematically, graph- 
ically, and linguistically. 


This definition is used to distinguish 
technicians from artisans, craftsmen, and 
skilled operators. 

Information Sought by Questionnaire. 
The questionnaire was addressed to the 
registrar of the institution, and stated in 
the opening paragraph: 


This is the second annual survey of enroll- 
ments and awards in organized occupational 
curriculums of at least 1 but less than 4 
years’ duration in institutions of higher edu- 
cation. The data from this survey have 
many uses. The portion of this survey per- 
taining to engineering-related curriculums is 
being sponsored jointly by the Office of Edu- 
cation and the American Society for Engi- 
neering Education. Reports will appear in 
publications of these two agencies. 


The questionnaire listed 43 (35 in 
1956) engineering-related curriculums 
and 50 (39 in 1956) non-engineering- 
related curriculums, first of “two or more 
but less than four year” and second of 
“less than two years but at least one 
year,” and provided spaces for writing in 
additional curriculums if needed. For 
each program the institution was asked 
to report: 


1. Number of graduates July 1, 1956, to 
June 30, 1957, separately for men and 
women. 

2. Type of award—associate’s degrees, cer- 
tificate, diploma, or other—given to graduates. 

3. Total enrollment on or near October 
1, 1957, separately for full-time and for 
part-time students, but not with differentia- 
tion by sex. An additional request was made 
pertaining only to the curriculums of two or 
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more but less than four years in length and 
that was to report enrollments on or near 
October 1, 1957, for first-time students, sep. 
arately for full-time and for part-time stp. 
dents, but not with differentiation by sex, 


Coverage of This Report. The present 
report summarizes for the ECPD-listed 
institutions the principal findings of the 
second report of significant information 
of this increasingly important field of 
higher education. Detailed information 
on all institutions which returned com. 
pleted questionnaires will appear in the 
U. S. Office of Education Circular No. 
568, Organized Occupational Curric- 
ulums: Enrollments and Graduates, 1957, 

Once again readers are requested to 
send in suggestions they may have for 
improvements in organization or addi- 
tional data which may be included in 
the questionnaire form on which the sur- 
vey is based, or in this present report. 
The second version has some improve- 
ments based on suggestions which were 
made in response to a similar request in 
May 1958 issue of the Journa.. It is 
believed that those improvements to this 
annual report of the Office of Education 
will increase the report’s value to the 
educational profession. 


Analysis of Questionnaire Returns 


In order to insure complete coverage 
of recognized institutions of higher edu- 
cation, the Office of Education sent cop- 
ies of the six-page questionnaire to the 
1,940 institutions listed in the Office of 
Education Directory—1957-58, Part 3, 
Higher Education. The institutions were 
again asked to return the questionnaire 
whether or not they had any curriculums 
meeting the definitions of organized oc- 


cupational programs as previously quoted, | 


which were contained in the question 
naire. In case they had none, they were 


asked to indicate the fact by checking in _ 


the space provided for that purpose. 
The following month a second request 
was sent all institutions which had not 
replied up to then. A third request fol- 
lowed a month later to institutions which 
still had not replied. Two weeks later 
the fourth request by certified letter was 
sent to institutions which still had no 
returned the questionnaire. Finally dur- 
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ing the last two weeks of July telegrams 
were sent to institutions which had not 
replied to any of the earlier requests but 
which were believed to be offering pro- 
gams covered by the survey. A sum- 
mary of replies is shown in Table I. 

In spite of the fact that data are not 
available from 43 institutions, the report 
may be considered virtually complete 


' and fully representative. The total 1957 


enrollment of the non—reporting institu- 
tins was less than 1% (0.85%) of that 
inall institutions in the country. 

For three small institutions of the 46 
which provided no data, estimates were 
made based on 1956 reports. 

It is doubtful if any of the 27 of the 
four-year institutions which did not re- 
tum the questionnaires had any students 
in organized occupational curriculums. 
As far as the 4-year institutions are con- 
cemed, data appear to be virtually com- 
plete. 

This is not the same situation for 17 
two-year colleges for which no reports 
were received or estimated. Two were 
California junior colleges which enrolled 
more than 4,000 students in 1957. Ac- 
cording to the reference volume, Amer- 
ican Junior Colleges, one offered 29 and 
the other offered 36 terminal or semi- 
professional curriculums in 1955 and 


therefore it can be assumed that they 


had substantial enrollments in organized 
occupational programs in 1957. The 
California public junior colleges which 
did report averaged approximately 10% 
of their total enrollments in organized oc- 
cupational programs. It is likely, there- 
fore, that these two institutions had en- 
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rollments in organized occupational cur- 
riculums of 400 students. 

The other 15 non-reporting junior col- 
leges, with one exception, had enroll- 
ments of less than 500 students, the total 
for the group being 2,960 students. Ac- 
cording to American Junior Colleges, all 
but two of these institutions offered ter- 
minal or semiprofessional courses in 
1955. Nine of them enrolled 494 stu- 
dents in such curriculums. It can be 
assumed, therefore, that in 1957 prob- 
ably not over 600 students were enrolled 
in organized occupational curriculums at 
these nine institutions. Adding more 
than 400 from the California junior col- 
leges, it might be that an additional en- 
rollment of approximately 1,000 students 
is not covered in this report. This is 
less than 1% of the total enrollment in 
organized occupational curriculums re- 
ported in two-year institutions. 

Thus it appears that almost one-third 
of the four-year colleges and universities 
gave organized occupational curriculums, 
and almost three-fourths of the two-year 
junior colleges and technical institutes 
gave them. This compares with ap- 
proximately one-fourth of the four-year 
colleges and more than two-thirds of the 
two-year institutions last year. The total 
of 797 institutions of higher education in 
the United States which gave organized 
occupational programs in 1957 represents 
more than two-fifths of all such institu- 
tions in the country. This is an increase 
of 21% over the number reported in 
1956. Such programs are found in all 
States except Nevada. 

Data Compared on Engineering-Re- 
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TABLE I 
SUMMARY OF QUESTIONNAIRE RETURNS: STUDY OF ORGANIZED OCCUPATIONAL CURRICULUMS 
4-Yi 2-¥ 
Total Jntibotions Institutions 
Number of questionnaires sent out, April 25, 1958 1,940 1,397 543 
Number returned by August 11, 1958 1,894 1,370 524 
Percentage returned 97.6% 98.1% 96.5% 
Number not returned 46 27 19 
Number of institutions for which reports were | 
3 1 2 
Number of data on organized occupational curriculums 797 | 410 | 387 
Petcentage with data on organized occupational | 
; 41.1% 29.3% | 71.3% 


curricula 
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TABLE II 


GRADUATES BY SEX, FROM ENGINEERING-RELATED AND NON-ENGINEERING- 


RELATED CuRRICULUMS, 1957 





eS oo: 








Graduates 
Type of Curriculum | Faster | a l : eis 
Total Men | Women 
Engineering-related | 252 13,315 | 13,145 | 170 
Non-engineering-related 753 31,471 11,167 | 20,304 
All curriculums 797* 44,786 24,312 | 20,474 
Engineering-related as per cent of total | 29.7% 54.1% | 0.8% 


31.6% 





* 208 schools offer both engineering and non-engineering-related curriculums. 


lated and Non-Engineering-Related Cur- 
riculums. The preceding discussion indi- 
cates the large number of institutions of 
higher education which are conducting 
The 
report is included in this article as it was 
last year, to show a measure of the im- 
portance of this over-all program in the 


organized occupational programs. 


general system of higher education. 


Tables II and III contain summaries 
of graduations (by sex) and of total and 
first-time enrollments (full-time and part- 
time) for the 797 institutions which sup- 
plied data on organized occupational cur- 
riculums and show the relationships be- 
tween the engineering-related and the 


non-engineering-related curriculums. A 
word of explanation may be in order in 


connection with the numbers of schools 
shown in these tables. Forty-four institu- 
tions reported only engineering-related 


curriculums, 545 reported only non-en- 


gineering-related curriculums, 208 insti- 


tutions reported both types of programs, 
and hence are included under both. 
This explains why the number of schools 
with engineering-related programs (252) 


should not be added to the number of 


schools with non-engineering programs 
(753) to get the total number of schools. 

Table II shows the relationships be- 
tween the numbers of graduates from en- 
gineering-related curriculums and those 
from non-engineering-related curriculums. 
As might be anticipated, the graduates 
from engineering-related curriculums are 
almost exclusively men (98.7%). On 
the other hand, men constitute only 
35.5% of the graduates in the non-engi- 
neering-related curriculums, and 54.3% 





of the total graduates in all the reported 
curriculums. This compares with last 
year’s percentages of 99.3, 37.4, and 57.7 
and indicates a slight increase in the pro- 
portion of women graduations from or- 
ganized occupational programs. It is in- 
teresting to note that women graduations 
from  engineering-related curriculums 
were up from 80 in 1956 to 170 in 1957. 
The total number of graduates in the 
engineering-related curriculums is 29.7% 
of the number of graduates from all cu- 
riculums, including 54.1% of all men 
graduates, and only 0.8% of the women 
graduates. A comparison with last year’s 
data shows that the total of graduations 
from engineering-related curriculums is 
down 1.8% in comparison to total grad- 
uations from organized occupational cur- 
riculums, although there is a 1% increase 
in the percentages of institutions which 
offer engineering-related curriculums. 
Table III shows the relationships be- 
tween the engineering-related and the 
non-engineering-related curriculums in 
terms of enrollments. Unfortunately, the 
data do not permit the breakdown of the 
enrollment figures by sex, but do show 
the breakdown between full-time and 
part-time, as indicated. From the man- 
power standpoint it is encouraging to 
note once again that both total and first- 
time enrollment of full-time students is 
considerably larger than that of part-time 
students both in the engineering-related 
and the non-engineering-related curtic- 
ulums. Percentages of full-time to total 
enrollment are 53% for engineering-re- 
lated, 66% for non-engineering-related, 
and 61% for all occupational curtc- 
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TABLE III 


ENROLLMENTS, TOTAL AND First-TiME, BY FULL-TIME AND PART-TIME, IN ENGINEERING 
RELATED AND NON-ENGINEERING-RELATED CURRICULUMS, 1957 








Total Enrollment ist Time Enrollment 


| No. of 











Type of Curriculum Srhaate —___—— 5 —_——— 
Full-Time Part-Time Full-Time Part-Time 
Engineering-related | 252 | 40,068 | 36,239 | 18,005 | 13,807 
Non-engineering-related 753 84,690 43,798 37,459 15,419 
All curriculums 797* 124,758 | 80,037 55,464 | 29,226 
Engineering-related as per 
cent of total | 31.6% 32.2% | 45.3% | | 47.1% 


32.4% 








*208 schools offer both engineering and non-engineering curriculums. 


and university administrators are well 
advised to seek out the potential student 
for such programs and to direct him into 
full-time study insofar as possible. 

The enrollment in engineering-related 
curriculums as a percentage of the total 
in occupational curriculums is shown 
again in the last line of Table III. Full- 
time enrollment is once more a slightly 
larger percentage of the totals than the 
inthese curriculums. In this case the per- engineering-related graduates or total 
centages are: engineering-related, 57%; graduates, and the part-time enrollment 
non-engineering-related, 71%; and total, in engineering-related programs ap- 
65%. The comparative percentages for proaches half of the total, much larger 
1956 were 59%, 74%, and 68%. Thus, percentages than for either graduates or 
the full-time students represent a smaller full-time enrollments. For that reason, 
percentage (2%, 3%, 3%) of the first- the warning contained in the preceding 
time as well as of total enrollments in paragraph is less necessary for technical 
organized occupational curriculums. If institute personnel because the percent- 
this is the start of a trend, it bears watch- age of engineering-related part-time en- 
ing, because the labor force is now inade- rollments in organized occupational cur- 
quately provided with technicians and __ riculums is lower both for total enroll- 
other semiprofessional workers. High ment (4.49%) and first-time enrollments 
school guidance personnel and college (3.7%). 


ulums. Last year’s respective percent- 
ages of full-time students were 56, 71, 
and 65. This suggests that the number 
of full-time students enrolled in organ- 
ized occupational curriculums is increas- 
ing at a slower rate than the number of 
part-time students. 

It is well, then, to examine the per- 
centages represented by full-time stu- 
dents of those enrolled for the first time 


TABLE IV 


GRADUATES, BY SEX, FROM ENGINEERING-RELATED CURRICULUMS IN ECPD-LIsTEpD 
AND OTHER INstTITUTIONS, 1957 






















Graduates 
recs | No. of 
Institution | Schools F | : 

| Total | Men | Women 
ECPD-listed | 34 (31) | 7,294 (5,656) | 7,272 (5,639) | 22 (17) 
Other | 218 (171) 7,435 (6,086) 7,273 (6,023) 162 (63) 
Total | 252 (202) 14,729 (11,742) 14,545 (11,662) 184 (80) 
ECPD-listed as per | 

cent of total | 13.5% (15.3%) 49.5% (48.3%) | 48.4% (47.3%) | 12.0% (21.3%) 





*The data in parentheses are from the 1956 report: Armsby and Martorana, Joc. cit., p. 778. 
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TABLE V 


ENROLLMENTS, TOTAL AND First-TIME, By FULL-TIME AND PART-TIME, IN ENGINEERING-RELATE) 
CURRICULUMS IN ECPD-ListTEp AND OTHER INsTITUTIONS, 1957 























Total Enrollment 1st Time Enrollment 
Institution Pate & 

Full-Time - Part-Time | Full-Time Part-Time 

ECPD-listed 34 19,184 10,035 7,474 2,959 
(31) (15,186) (3,839) (5,608) (977) 

Other 218 23,775 29,184 11,807 11,310 
(171) (17,312) (21,285) (9,883) (9,669) 

Total 252 | 42,959 39,219 19,281 14,269 
(202) | (32,498) (25,124) (15,491) (10,646) 

ECPD-listed as per 

cent of total 13.5% | 44.7% 25.6% 38.8% 20.7% 
(15.3%) | (46.8%) (15.3%) (36.2%) (9.2%) 











®* The data in parentheses are from the 1956 report: Armsby and Martorana, loc. cit., p. 779. 


Engineering-Related Curriculums 


As indicated in Tables II and III 
above, 252 of the 797 responding institu- 
tions are conducting engineering-related 
curriculums. Of this number 82 (62 in 
1956) are four-year institutions and 170 
(140 in 1956) are two-year institutions. 
Compared to 1956 data, these are in- 
creases of almost one-third of the four- 
year colleges and more than one-fifth of 
the two-year colleges. These institutions 
are found in 40 states, the District of 
Columbia, and Puerto Rico. 

Of the 82 four-year institutions, 43 (or 
about 52%) are publicly supported, the 
remainder being privately supported. Of 
the 170 two-year institutions, 141 (or 
about 83%) are publicly supported. Of 
the total of 252 institutions reporting en- 
gineering-related curriculums, 184 (or 
about 73%) are publicly supported. 
Compared to 1956 data, there is little 
difference in support patterns. 


Data on ECPD-Listed and 
Other Institutions Compared 


Basic Table 1 which accompanies this 
report contains data on total graduates 
and enrollments for each of the 34 in- 
stitutions * in which at least one curric- 
ulum was accredited by the Engineers’ 


3 Tech Rep Division, Philco Corporation, 
Philadelphia, is not included in this survey 
even though it had an ECPD-accredited cur- 


Council for Professional Development, as 
of October, 1957, and a single line of 
lump-sum totals for the 218 institutions 
which conduct engineering-related cur- 
riculums which are not so accredited, as 
well as a line showing total amounts for 
all U. S. colleges. 

Table IV below is a brief summary of 
the part of Basic Table I dealing with 
graduations. It shows the relationships 
(among the engineering-related curric- 
ulums) between the institutions conduct- 
ing ECPD-accredited curriculums, and 
those which have no curriculums so ac- 
credited. For comparative purposes, 
1956 data are in parentheses. 

It is significant that the ECPD-listed 
institutions constitute an even lower per 
cent (13.5%) of the total number of in- 
stitutions conducting engineering-related 
curriculums than in 1956 (15.1%). 
However, they reported a greater per 
cent (49.5%) of all graduates from this 
type of curriculum than reported in 1956 
(48.3%). The average number of grad- 
uates per institution is 215 (183 in 1956) 
for the ECPD-listed institutions, and 34 
(36 in 1956) for those not so listed. It 
seems clear that the ECPD-listed institu- 
tions played an increasingly stronger role 
in terms of graduations than the institu- 


riculum at this time, because it did not meet 
all five of the criteria listed early in this 
article. 
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tions which did not have a curriculum 
accredited by ECPD. Average number 
of graduates per ECPD-listed institutions 
increased by 15% whereas average num- 
ber of graduates for institutions not so 
listed decreased by almost 6%. For 
some reason ECPD-listed institutions are 
not, however, attracting women students. 
Although the number of women grad- 
uated from ECPD-listed institutions in- 
creased by almost one-third, women 
graduates from engineering-related cur- 
riculums in other institutions increased 
more than two and one-fourth times. 


ENROLLMENTS AND GRADUATIONS: 1957 


143 


Table V above is a brief summary of 
the part of Basic Table I which deals 
with enrollments. It shows the relation- 
ships, among the engineering-related cur- 
riculums, between the two groups of 
institutions as to enrollments. In the 
last report it was noted that the ratio of 
full-time enrollments in the ECPD-listed 
institutions to the total full-time enroll- 
ment in all institutions was approximately 
the same as the ratio of graduates shown 
in Table IV. For 1957 this is still essen- 
tially true, although, as has already been 
noted, the ratio of ECPD-listed gradua- 


BASIC TABLE 1 


GRADUATES AND ENROLLMENT IN ENGINEERING-RELATED ORGANIZED OCCUPATIONAL CURRICULUMS, 
BY STATE AND ECPD-ListeEp Institution, 1957 


(Number of graduates and total enrollment are for all curriculums of less than 4 years; enrollment of 


first-time students is only for curriculums of 2 or more but less than 4 years) 


























| Graduates Enrollment on or near October 1, 1957 
State and Institution = ye Total First-Time Students 
Men Women | Full-Time | Part-Time | Full-Time Part-Time 
California | | 
City Col. of San Francisco 73 488 | 
Cogswell Polytechnical Col. 21 115 | 31 
Electronic Tech. Inst. 154 379 | 
Northrop Aero. Inst. 570 1422 687 
Connecticut 
Hillyer Col. 228 301 199 301 199 
State Technical Inst. 63 144 85 
Georgia 
Southern Technical Inst. 251 812 392 
Illinois 
Aeronautical Univ. 148 194 | 95 
DeVry Technical Inst. 1012 1578 421 | 
Indiana 
Lain Technical Inst. 48 153 149 92 42 
Purdue Univ. 116 363 1189 236 1189 
Valparaiso Technical Inst. 147 437 110 
Massachusetts 
Franklin Technical Inst. 75 242 | 146 
Wentworth Inst. 415 1259 1364 822 102 
Missouri 
Central Technical Inst., Inc. 237 625 135 25 10 
New York 
Academy of Aeronautics 228 732 452 245 154 
Mohawk Valley Tech. Inst. 78 | 130 2 127 2 
RCA Institutes Inc. 761 1597 1077 446 294 
Rochester Inst. Technology 197 14 773 732 276 529 
S.U.N.Y. A. & T. Inst. Alfred 195 4 465 195 189 
S.U.N.Y. A. & T. Inst. Canton 67 241 146 
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BASIC TABLE 1 (continued) 














Graduates Enrollment on or near October 1, 1957 
State and Institution jad are Total First-Time Students 
Men Women |} Full-Time Part-Time Full-Time Part-Time 
Ohio 
Franklin Univ. 31 1 53 265 12 30 
Ohio Mechanics Inst. 169 2 298 554 181 198 
Sinclair Col. 17 83 84 50 16 
Univ. of Dayton 72 273 329 132 127 
Oklahoma 
Okla. State Univ. 438 1255 502 
Oregon 
Oregon Tech. Inst. 219 588 2 288 2 
Pennsylvania 
Pa. State Univ. 395 1 1589 1587 1011 
Spring Garden Inst. 150 325 387 141 
Wyomissing Poly. Inst. 50 162 60 
Texas 
Univ. of Houston 106 649 725 
West Virginia 
W. Va. Inst. of Technology 6 46 33 
Wisconsin 
Milwaukee School of Engrg. 407 1086 434 
District of Columbia 
Capitol Radio Engrg. Inst. 128 327 187 179 65 
Total ECPD djade 22 19,184 10,035 7,474 2,959 
Other U. S. Schools 7,273 162 23,775 29,184 11,807 11,310 
All U. S. Schools 14,545 184 42,959 32,219 19,281 14,269 























tions is up slightly from that reported in 
1956, whereas the ratio of ECPD-listed 
total enrollments of full-time as compared 
to total full-time enrollments in all insti- 
tutions is down somewhat. 

A sharp change is evident in reports of 
part-time enrollments. Whereas in 1956, 
15.3% of all enrollments were repre- 
sented by ECPD-listed institutions, in 
1957 the ECPD-listed institutions en- 
rolled approximately one-fourth of all 
part-time students. For the first-time 
enrollments, more than one-fifth of all 
students were enrolled in ECPD-listed 
institutions in 1957, as compared to the 
1956 percentage of 9.2%. 

First-time enrollments in ECPD-listed 
institutions of full-time students were up 
somewhat but are very similar to the 
ratio of ECPD-listed institutions com- 
pared to total full-time, first-time enroll- 


ments. 


The total full-time enrollment for the 
ECPD-listed institutions averages 564 
per school (490 in 1956), while for the 
other institutions the figure is 109 per 
school (101 in 1956). In 1956 the total 
part-time enrollment for each of the two 
groups was equal, about 124 students 
per school. This year’s data indicate 
that ECPD-listed institutions enroll more 
than twice as many part-time students as 
the non-ECPD institutions: 295 as com- 
pared to 134. It is now evident that 
ECPD-listed institutions are not only at- 
tracting a greater proportion of full-time 
students than do the non-listed institu- 
tions but the ECPD-listed institutions are 
also attracting a much larger portion of 
the part-time students. 

First-time enrollments are somewhat 
difficult to analyze. It is apparent that 
the ECPD-listed institutions are attract- 
ing only 38.8% of the full-time, first-time 
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GRADUATES AND ENROLLMENT IN ENGINEERING-RELATED ORGANIZED OCCUPATIONAL CURRICULUMS 
BY CURRICULUM AND ECPD-Listep INstITUTION, 1957 


(Number of graduates and total enrollment are for all curriculums of less than 4 years; enrollment of 
first time students is only for curriculums of 2 or more but less than 4 years) 








Curriculum and Institution 


Graduates 


Enrollment on or near October 1, 1957 





July 1, 1956 
June 30, 1957 


Total 


First-Time Students 





Full-Time | Part-Time 








Men | Women Full-Time | Part-Time 
Aeronautical Curriculums 
Aircraft Design or Drafting 
Cal. Northrop Aero. Inst. 123 690 504 
Ill. Aeronautical Univ. 24 64 64 
N. Y. Academy of Aeronautics 84 388 166 171 52 
Total ECPD 231 1,142 166 739 52 
Other Institutions 45 1 162 231 88 76 
Total for U. S. 276 1 1,304 397 827 128 
Aircraft Maintenance 
Cal. Northrop Aero. Inst. 447 732 183 
Mass. Wentworth Inst. 22 126 92 
N. Y. Academy of Aeronautics 144 344 286 74 102 
Total ECPD 613 1,202 286 349 102 
Other Institutions 227 1,006 201 416 53 
Total for U. S. 840 2,208 487 765 155 
Air Cond. Heatg. & Refrig. Curriculums 
Air Cond. Heatg. & Refrig. 
Cal. City Col. of San Francisco 7 15 
Ga. Southern Technical Inst. 30 59 21 
N.Y. S.U.N.Y. A. & T. Alfred 30 75 64 32 
N.Y. S.U.N.Y. A. & T. Canton 10 42 22 
Okla. Okla. State University 38 89 11 
Tex. Univ. of Houston 4 87 49 
Wis. Milwaukee School of Engrg. 29 122 56 
Total ECPD 148 489 113 142 
Other Institutions 198 372 557 232 143 
Total for U. S. 346 861 670 374 143 
Architectural & Civil Curriculums 
Architectural Technology 
Cal. City Col. of San Francisco 3 26 
Ind. Lain Technical Inst. 15 44 34 29 14 
Mass. Wentworth Inst. 64 169 25 110 15 
Total ECPD 82 239 59 139 29 
Other Institutions 211 12 808 672 381 305 
Total for U. S. 293 12 1,047 731 520 334 
Building Construction 
Cal. City Col. of San Francisco 2 21 
Ga. Southern Technical Inst. 36 75 26 
Ind. Purdue Univ. 18 bt 133 26 133 
Mass. Wentworth Inst. 40 96 47 
Ohio Ohio Mechanics Inst. 14 46 29 
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| 


Graduates 


July 1, 1956 


Enrollment on or near October 1, 1957 





| First-Time Students 























Curriculum and Institution June 30, 1957 Total 
Men Women | Full-Time | Part-Time | Full-Time | Part-Time 
Okla. Okla. State Univ. 8 35 19 
Total ECPD | 118 | 317 133 147 133 
Other Institutions | 408 1 | 1,105 1,537 623 401 
Total for U. S. 526 | 1 es be. 22-7. 1,670 770 | 534 
Civil Engineering Technology | | 
Ga. Southern Tech. Inst. 18 150 | 100 
Total ECPD 18 | 150 100 
Other Institutions | 47 2 | 191 38 115 %6 
Total for U. S. | 65 al 341 38 215 %6 
| | 
Structural Technology | | | 
Cal. Cogswell Polytech. Col. | 4 21] Z 
Mass. Franklin Technical Inst. | 8 | 36 | 26 
Oreg. Oreg. Technical Inst. 10 28 13 
Total ECPD 22 85 46 
Other Institutions 182 432 1,182 242 388 
Total for U. S. | 204 517 1,182 288 388 
Surveying 
Cal. City Col. of San Francisco 1 1 
Oreg. Oreg. Technical Inst. 15 36 12 
Total ECPD 16 57 12 
Other Institutions 65 312 80 142 38 
Total for U. S. 81 369 80 154 38 
Chemical Curriculums 
Chemical Technology 
Mass. Franklin Technical Inst. 4 14 fi! 
N. Y. Rochester Inst. Technology 12 10 104 5 50 1 
Ohio Ohio Mechanics Inst. 9 1 25 15 
Total ECPD 25 1 143 5 72 1 
Other Institutions 135 38 667 854 387 553 
Total for U. S. 160 49 810 859 459 554 
Electrical Curriculums 
Electrical Construction and Wiring 
Conn. State Technical Inst. 25 49 33 
Total ECPD 25 49 33 
Other Institutions 74 312 146 82 89 
Total for U. S. 99 361 146 115 89 
Electrical, General 
Cal. City Col. of San Francisco 4 24 
Ga. Southern Technical Inst. 15 55 29 
Ind. Purdue Univ. 34 99 309 65 309 
Mass. Wentworth Inst. 30 125 23 84 15 
N. Y. Rochester Inst. Technology 52 243 300 79 235 
N. Y. S.U.N.Y. A. & T. Inst. 
Alfred +4 73 33 31 
N. Y. S.U.N.Y. A. & T. Inst. 
Canton 
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| 


July 1, 1956 


Enrollment on or near October 1, 1957 











Curriculum and Institution June 30, 1957 Total First-Time Students 
Men Women | Full-Time | Part-Time | Full-Time | Part-Time 
Ohio Ohio Mechanics Inst. 36 108 68 
Ohio Univ. of Dayton 10 34 39 15 16 
Okla. Okla. State Univ. 41 112 40 
Tex. Univ. of Houston 1 19 20 
W.Va. W. Va. Inst. of Technology a 31 20 
Wis. Milwaukee School of Engrg. 35 493 156 
Total ECPD 335 1,492 724 634 575 
Other Institutions 732 1 2,297 3,488 1,245 1,187 
Total for U. S. 1,067 , 3,789 4,212 1,879 1,762 
Electronics, General 
Cal. City Col. of San Francisco 34 234 
Cal. | Cogswell Polytech. Col. 10 50 16 
Cal. Electronic Tech. Inst. 154 379 
Conn. Hillyer College 177 253 152 253 152 
Ga. Southern Tech. Inst. 64 224 106 ’ 
Ill. | DeVry Tech. Inst. 587 1,432 
Ind. Valparaiso Technical Inst. 67 202 78 
Mass. Franklin Technical Inst. 16 88 54 
Mass. Wentworth Inst. 82 243 53 152 35 
Mo. Central Technical Inst. Inc. 183 535 135 25 10 
N. Y. Mohawk Valley Tech. Inst. 36 84 1 83 1 
N. Y. RCA Institutes Inc. 186 758 223 187 64 
Pa. Pa. State Univ. 150 651 424 
Pa. Spring Garden Inst. 30 95 44 
Tex. Univ. of Houston 15 140 90 
Wis. Milwaukee School of Engrg. 178 123 79 
D.C. Capitol Radio Engrg. Inst. 66 180 98 93 35 
Total ECPD 2,035 5,671 752 1,594 297 
Other Institutions 892 5 2,825 5,663 1,427 2,597 
Total for U. S. 2,927 5 8,496 6,415 3,021 2,894 
Radio & TV Technology 
Conn. Hillyer College 8 35 35 
Mo. Central Technical Inst. Inc. 54 90 
N.Y. S.U.N.Y. A. & T. Inst. 
Alfred 36 89 46 36 
Ohio Franklin Univ. 20 38 118 12 30 
Okla. Okla. State Univ. 54 122 36 
Total ECPD 172 339 199 84 65 
Other Institutions 1,048 1,813 2,206 541 523 
Total for U. S. 1,220 2,152 2,405 625 588 
General Engineering Technological 
Curriculum 
General Engineering Technology 
Pa. Wyomissing Polytechnic 
Inst. 50 162 - 60 
Total ECPD 50 162 60 
Other Institutions 442 74 2,452 2,913 1,075 1,270 
Total for U. S. 
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Graduates Enrollment on or near October 1, 


Curriculum and Institution pol de ee? | Total 
| 


. 
| 


l 
Men { Women | Full-Time | Part-Time 





! 











| 
| 
| 
| | 


Industrial Curriculum 
Industrial Technology | | | 














Ga. Southern Technical Inst. | 26 | | 62 | 24 | 
Ind. Lain Technical Inst. | 3 | | 37 | 37 | 18 | 
Ind. Purdue Univ. | 13 | 24 | 371 11 | 
Ohio Univ. Dayton | 10 | ary 28 | 16 
Wis. Milwaukee School of Engrg.| | | 284 | 143 | 
Total ECPD | = | 434 | 436 | 212 | 
Other Institutions | 199 4 | 70 | 203 | 387 | 
Total for U. S. | 251; 4 | 1144 | 2,459 | 569 | 
| | | | 
Mechanical Curriculums | | 
Diesel Technology | | | 
Mass. Wentworth Inst. 42 | 76 24 | 43 | 
N.Y. S.U.N.Y. A. & T. Alfred | 23 | 39 | | 13 
Okla. Okla. State Univ. 80 | 170 | 76 
Tex. Univ. of Houston | 11 112 63 | 
Total ECPD 156 397 87 132: | 
Other Institutions 126 319 118 154 
Total for U. S. 282 716 205 286 
Drafting & Machine Design 
Cal. City Col. of San Francisco | 9 59 
Ind. Purdue University 27 83 303 56 
Mass. Wentworth Inst. 24 113 68 
N.Y. S.U.N.Y. A. & T. Inst. 
Canton | 20 | 94 63 
Ohio Univ. of Dayton 20 | | 88 114 43 
Okla. Okla. State Univ. 53 | | 237 99 
Pa. Pa. State Univ. | 196 | PS 866 517 
Pa. Spring Garden Inst. | 30 | | 68 | 43 
Tex. Univ. of Houston 4 114 232 | 
Total ECPD | 383 iW ies lay? 649 889 
Other Institutions 333 3 | 1,416 2,341 696 
Total for U. S. | 716 4 | 3,138 2,990 | 1,585 | 
| | | | | 
| 
Mechanical, General | | | | | 
Cal. City Col. of San Francisco | 10 | | 63 | | 
Cal. Cogswell Polytech. Col. | 7 44 8 | 
Conn. State Technical Inst. | 22 | 52 29 | 
Ga. Southern Technical Inst. | 41 | 147 60 | 
Mass. Franklin Technical Inst. | 14 | 37 17 | 
Mass. Wentworth Inst. | 40 | 132 40 88 | 
N. Y. Mohawk Valley Tech. Inst. | 42 | 46 1 bd 
Ney. Rochester Inst. Technology | 41 | 190 392 74 | 
N.Y. S.U.N.Y.A.&T. Inst. | 
Alfred | 29 | 104 52 44 | 
| 
| 











Ohio Ohio Mechanics Inst. 49 119 69 
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ENROLLMENTS AND GRADUATIONS: 1957 

















Graduates Enrollment on or near October 1, 1957 
Curriculum and Institution | = So 1987 Total | First-Time Students 
| | | 
Men | Women | Full-Time | Part-Time | Full-Time | Part-Time 
Ohio Sinclair College | 8 | 52 40 25 | 10 
Total ECPD | 303 | 986 | 525 458 | 305 
Other Institutions | 880 | 1 | 2,204 | 3,581 | 1,262 | 1,463 
Total for U. S. 1,183 1 | 3,280 | 4,106 | 1,720 | 1,768 
| | | 
| 
Tool and Die Design | | 
Ind. Lain Technical Inst. 30 | 72 78 | 45 21 
Conn. State Technical Inst. 16 | 43 | 23 | 
Mass. Wentworth Inst. | 21 | | 69 | 45 
Ohio Sinclair College 9 | 31 32 25. | 4 
Total ECPD 76 | 215 110 138 25 
Other Institutions 160 SSt- | 795 213 258 
Total for U. S. | 236 | 766 | 905 351 283 
Miscellaneous Curriculums | | 
Photographic Technology | 
N. Y. Rochester Inst. Technology | 71 | 2 | 138 2 58 2 
Total ECPD 71 | 2 iI 138 2 58 2 
Other Institutions 33 | i 78 | 47 | 52 28 
Total for U. S. 104 | 6 216 | 49 | 110 30 
Other Curriculums | 
Fire Protection Technology | 
Okla. Okla. State Univ. | 53 140 | 65 
Total ECPD | 53 | 140 | 65 
Other Institutions | — |} | - 
Total for U. S. 53 | 140 65 
Total for ECPD Curriculums 5,005 | 14 15,591 4,246 6,111 | 2,333 
*Other Curriculums 9,540 | 170 27,368 | 34,973 13,170 | 11,936 
All Curriculums | 184 42,959 | 39,219 19,281 | 14,269 


| 14,545 


































* These totals are greater than the sum of 


curriculum because they include certain curriculums for which ECPD has accredited no institution. 


enrollments. This is below the percent- 
age which ECPD-listed institutions have 
of the total full-time enrollment. How- 
ever, it will be noted that the percentage 
of first-time enrollments in ECPD-listed 
institutions as compared to total first- 
time, full-time enrollments is up some- 
what from 1956. The first-time enroll- 
ments in ECPD-listed institutions on a 
part-time basis (20.7%) indicates that 
a smaller percentage of first-time, part- 
time students go to ECPD-listed institu- 
tions as compared to enrollments in all 
institutions. At the same time, compar- 
















the totals for “other institutions” shown under each 


ing the numbers of such students in 
ECPD-listed institutions to those in all 
institutions, the first-time, part-time en- 
rollment has more than doubled since 
1956. The average non-listed institu- 
tion enrolls 54 first-time students on a 
full-time basis and 52 first-time students 
on a part-time basis; whereas the average 
enrollment of first-time students at ECPD- 
listed institutions consists of 220 full-time 
students and 87 part-time students. 
Data on ECPD-Accredited and Other 
Curriculums Compared. Basic Table 2 
which accompanies this report contains 




















ECPD.-accredited as per cent of total 
engineering-related 





34.0% (32.7%) 


34.4% (32.8%) 
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TABLE VI 
GRADUATES, BY SEX, FROM ECPD-ACCREDITED AND OTHER 
ENGINEERING-RELATED CURRICULUMS 
Graduates : 
Comaemame | RS eer er = ne ee 
Total Men Women 
1957 (1956) 1957 (1956) 1957 (1956) 
ECPD-accredited 5,011 (3,838) 5,005 (3,828) 14 (10) 
Other engineering-related 9,718 (7,904) 9,540 (7,834) 170 (70) 
Total engineering-related 14,729 (11,742) 14,545 (11,662) 184 (80) 


7.6% (12.5%) 











data on graduates and enrollments in 
each curriculum accredited by the ECPD. 
Under each such curriculum appear the 
data for each institution accredited in 
this particular curriculum, with a lump- 
sum total for all other institutions which 
offer this curriculum. 

Since ECPD accredits individual cur- 
riculums rather than institutions, the total 
figures for the ECPD-accredited curric- 
ulums in this table do not agree with the 
totals in Basic Table 1, which presents 
data covering all engineering-related cur- 
riculums in an institution which has any 
curriculum accredited. Thus many in- 
stitutions have some accredited curric- 
ulums and some non-accredited. Basic 
Table 1 gives a single set of totals for 
the entire institution, while Basic Table 
2 gives data only for the accredited cur- 
riculums. 


Table VI below is a brief summary of 
the part of Basic Table 2 dealing with 
graduations. It shows the relationship 
between the two groups of engineering- 
related curriculums. The total number 
of graduates is the same as shown in Ta- 
ble IV, but a comparison of the first item 
reported in Table VII with the corre- 
sponding items in Table IV shows that 
the number of graduates coming from 
ECPD.-accredited curriculums is only 
about two-thirds as large as the number 
coming from ECPD-listed institutions. 
This means that only about two-thirds 
(69%) of the graduates of ECPD-listed 
institutions are in ECPD-accredited cur- 
riculums. In other words, it means that 
one-third of the graduates of ECPD- 
listed institutions are in curriculums not 
accredited by ECPD. 

Table VII is a brief summary of the 
part of Basic Table 2 dealing with enroll- 


TABLE VII 


ENROLLMENTS, TOTAL AND First-Time, By FuLL-Time AND Part-Time, In ECPD-ACCREDITED 
AND OTHER ENGINEERING-RELATED CURRICULUMS 











Total Enrollment 


ist Time Enrollment 





Curriculums 
Full-Time 
1957 (1956) 


Part-Time 
1957 (1956) 


Part-Time 
1957 (1956) 


Full-Time 
1957 (1956) 





ECPD.-accredited 
Other engineering-related 


15,591 (12,538) 
27,368 (19,960) 


4,246 (2,861) 
34,973 (22,263) 


6,111 (4,440) 
13,170 (11,051) 


2,333 (785) 
11,936 (9,861) 





Total engineering-related 42,959 (32,498) 


ECPD-accredited as per cent 
of total engineering-related 








36.3% (38.6%) 


39,219 (25,124) 


10.8% (11.4%) | 31.7% (28.7%) | 16.1% (7.4% 
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| 


14,269 (10,646) 
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ments. It shows relationships between 


the two groups of engineering-related 
The total number of stu- 
dents enrolled is the same as shown in 
Table V, but as in the case of the grad- 
uates, the numbers enrolled in ECPD- 
accredited curriculums are considerably 
smaller than the numbers shown in Table 
V as being enrolled in ECPD-listed in- 
stitutions. This is pointedly true about 
total enrollment of part-time students. 
The respective ratios are as follows. To- 
tal enrollment: full-time 81%, part-time 
42%; first-time enrollment: full-time 
82%, part-time 78%. 


Concluding Comment 


The data in this report, and in the 
more inclusive report of the Office of 
Education from which it is drawn, con- 
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stitute “snapshots” of enrollments and 
graduations in organized occupational 
curriculums during 1957. Such a “snap- 
shot” has value in and of itself, but its 
greatest usefulness will undoubtedly be 
as one of a series of comparable reports 
from which trends can be determined. 

It certainly should be obvious that two 
points on a curve may suggest a certain 
trend. This second study has made it 
possible for us to see changes from 1956 
to 1957, but whether there is a trend or 
a temporary fluctuation will need to be 
determined on the basis of the returns 
secured in succeeding years. Each year 
that the study is repeated with compar- 
able reporting the validity of the inter- 
pretation will be increased. This study, 
therefore, will have increasingly impor- 
tant manpower implications. 





CARNEGIE GRANT TO MICHIGAN 


FOR STUDY OF 


SCIENTIFIC PERFORMANCE 


The University of Michigan will conduct a study of scientific 
performance in research and development with a Carnegie grant 


of $67,000. 


Donald C. Pelz, who will direct the study, has been conducting 





school and college courses. 





research on the creative process in engineers and scientists, and he 
hopes now to obtain information on a large number of scientists and 
engineers whose creative capacities are known, and to examine the 
factors affecting creativity. He will pay particular attention to the 
differences in the motivations and values which exist between sci- 
entists and engineers who are highly creative and those who are not. 
He will also look at the kinds of settings or work environments in 
which high creativity occurs, including universities, industrial and 
government laboratories, and independent research institutes. 





NSF SUPPORT FOR TEACHING AIDS DEVELOPMENT 


The National Science Foundation has announced support of projects to encourage 
mathematicians, scientists, and engineers to devise new laboratory equipment for 
Eighteen projects are now being sponsored. Proposals 
for such project support must be received by NSF by December 31. Further informa- 
tion may be obtained from the Course Content Improvement Section, National Science 
Foundation, Washington 25, D. C. 








Needed—A Forum for Research Philosophy 


ARTHUR BRONWELL 


President 
Worcester Polytechnic Institute 


Today, it is clearly evident that new 
discoveries in fundamental sciences lead 
to the outgrowth of new technologies 
and new industries. Many of our na- 
tion’s most rapidly growing industries 
have emerged from the chrysalis of the 
research laboratory. Electronics, tele- 
vision, aviation, plastics, synthetic fibers 
and a whole host of chemical industries 
are examples of an almost endless pro- 
cession of thriving industries in which 
not only were the technologies unknown 
thirty or forty years ago, but the very 
fundamental sciences upon which these 
industries are founded had not yet been 
discovered. 

The rate of advance of this kind 
of technological development depends 
upon: 


1. the rate of discovery of new scien- 
tific knowledge, and 

2. the time lag between the discovery 
of new science and its application 
to new technologies. 


Many people are seriously question- 
ing whether either of these is progress- 
ing rapidly enough, despite the greatly in- 
creased research expenditures. It seems 
apparent that there are certain constitu- 
tional blocks which inhibit both the 
discovery of new science and its trans- 
lation into new technology. The nature 
of these blocks is not difficult to define. 
It is much more difficult to find ways of 
removing them. The direction, the 
progress, and the accomplishment of our 
nation’s scientific and technological 


growth are inextricably bound up with 
our ability to understand this problem 
and to lift the ambitions and the capa- 
bilities of our research people, particu- 
larly our young people, to higher levels 
of pursuit and accomplishment. 

Not all of technological innovation is 
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initiated by the discovery of new science, 
There are large areas of technological in- 
novation which arise out of the appli- 
cation of well-known scientific and engi- 
neering principles, but applied to entirely 
new fields of endeavor. For example, 
many of the most revolutionary develop- 
ments in radio and television, as well as 
in rocket and jet propulsion, started out as 
innovations founded on well-known sci- 
entific and engineering principles. This 
kind of innovation induces scientific in- 
quiry in new directions, but the tech- 
nological innovation is the precursor to 
the scientific inquiry. Neither science 
nor engineering can lay claim to exclu- 
siveness in innovation. 

The scientific and engineering soci- 
eties, as well as the colleges and univer- 
sities, play a central role in influencing 
discovery, both in the development of 
new science and in engineering innova- 
tion. Both groups, I believe, are falling 
far short of the desirable in providing the 
kind of research environment and the 
communication of ideas which will as- 
sure rapid advancement in scientific and 
technological discovery. 


The Time Lag 


New centers of research emerge 
slowly. Even in today’s world there is 
often a time lag of many years between 
the discovery of new science and its 
application to new technology. In cer- 
tain cases where clear-cut military gains 
are recognized, government financing has 
achieved spectacular results, but the dis- 
covery of new science and its exploita- 
tion has just begun. Scientists agree that 
there are boundless possibilities ahead 
which will yet profoundly revolutionize 
our industry. 

The inertial lag is due, in part, to the 
fact that research effort tends to cluster 
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ground certain popularized and heavily 
explored fields which become self-per- 
petuating. In these clusters there de- 
yelops a spirit of progress and a com- 
munity of interest which magnetically 
attracts the budding young researcher. 
In the activities of the scientific and en- 
gineering societies he finds an avalanche 
of discussions, forums, committee meet- 
ings, and publications which vindicate his 
choice of the field. Here he finds a firm 
footing for his own research efforts. 

Much of this research can be charac- 
terized as “hole plugging,” in that it 
contributes bits of knowledge, adding to 
the sum total of knowledge, to be sure, 
but individually often quite trivial. 

We need to question—seriously question 
-the balance between this kind of re- 
search and that which reaches out for 
the larger and more distant goals where 
there are possibilities of making signifi- 
cant discoveries in new sciences or new 
technologies. This balance, I believe, is 
badly out of kilter. Seldom do we find 
the individual who breaks away from 
the herd and boldly strikes out on his 
own for the larger stakes. 


The Need 


The difficulty, I believe, is due in part 
to the fact that there is no organized 
forum where research scientists and engi- 
neers can deliberately explore the future 
ina philosophical sense—no place to cap- 
tivate the vision and the imagination of 
youth with new ideas which might trigger 
some of them off to great discovery. Al- 
most everything presented at meetings of 
the scientific and engineering societies 
is past tense. A researcher completes 
astudy and reports on this at a scientific 
or engineering society meeting, after 
which it is duly published in the society 
junal. With rare exceptions, there is 
10 attempt to project into the future phil- 
isophically and one who indulges in this 
kind of excursion may find himself re- 
garded as a charlatan. In informal per- 
son-to-person discussions in the corridors 
or over a lunch table, research scientists 
® engineers are willing to speculate 
about the future, but this doesn’t reach 
the young people. To get such projec- 
tions, one must turn to science fiction or 
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to popularized articles in Life magazine. 
One is reminded of the fact that Dr. 
Robert Goddard, who single-handedly 
pioneered rocket research for many years 
before others came into the field, was 
never invited to present his views or his 
findings before a leading scientific or 
engineering society until long after the 
military importance of his discoveries 
was clearly established. 

Or, to come closer to home, it was not 
long ago that the American Institute of 
Electrical Engineers looked somewhat 
with disdain upon the renegade field of 
electronics and communications (except 
for telephone communications) and af- 
forded very little encouragement. Yet 
this maverick was destined within very 
few years to become one of the most 
dynamic and powerful influences in our 
nation’s advancing technological and in- 
dustrial growth. 

If there was ever a lesson to learn 
from the past it is that again and again 
new fields of scientific inquiry have 
suddenly burst forth from relative ob- 
scurity to become dominant fields of 
technological development within a com- 
paratively short period of time. 

I suspect that some of the newer sci- 
entific societies indulge in far more phil- 
osophical exploration than the more staid 
and established societies. In the meet- 
ings of the Nuclear Society, the Institute 
of Aeronautical and Space Sciences, the 
Association for Computing Machinery, 
one finds fluid imaginative excursions 
into the unknown, creating an atmos- 
phere of excitement leading to rapid in- 
novation. Many of the ideas become 
inert or lead down blind alleys, but this 
is the price one must pay for progress. 
The whole tone of such a society—its 
quickened pulse, its eager searching into 
the future of science, its exciting mutual 
stimulation of minds, kindling some into 
a blazing fire in the quest of distinctive 
achievement—these are vastly different 
from the entrenched conservatism and the 
channelized operations of the “proper” 
scientific and engineering societies. 

The older societies had their day. It 
was about a generation ago that Stein- 
metz and Edison and many others were 
philosophizing about the future of elec- 





trical engineering, when Karapetoff pre- 
dicted that electromagnetic field phe- 
nomena and waves would be one of the 
most important areas of future investiga- 
tion. The latter forecast, I might say, 
was to me, as a college student, utterly 
preposterous. Yet within fifteen years 
I found myself writing a book based 
upon Maxwell’s equations, electromag- 
netic waves, and all the things that Kara- 
petoff said would be important, and 
teaching this very subject to college 
juniors and seniors. 


Missing the Boat 


Is it not possible that we are missing 
the boat? Couldn’t we, in our colleges 
and universities and in meetings of the 
scientific and engineering societies, do a 
much more effective job of capturing the 
imaginations of youth and helping more 
of them on the road to significant dis- 
covery either in science or in new tech- 
nology? Can’t we break down the firmly 
entrenched bugaboos which restrict phil- 
osophical thinking about the future? Is 
it not possible to achieve that priceless 
quality so characteristic of the newer 
scientific societies—an open and challeng- 
ing mind exploring the distant goals 
which science has in store—but achieve 
this within the structure of the large, 
well-established scientific and engineer- 
ing societies? 

This, it seems to me, is one of the 
crucial tests which will determine the 
pace of progress of our nation’s scientific 
and technological advancement. When 
youthful seeds fall on sterile ground, 
when they are not nurtured in an envir- 
onment of vision and encouragement and 
helpfulness, then that which comes forth 
is emaciated and underdeveloped. 

“The old order changeth, yielding 
place to the new” is something we should 
never forget. That which is new and 
exciting today is destined to become 
commonplace tomorrow. The frontier 
will shift into something entirely new, 
not just an outgrowth of the old, but a 
leap ahead into something which could 
scarcely have been anticipated. The 
greatest problem that the technical so- 
cieties have is to gear their operations to 
this changing scene of scientific-techno- 
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logical growth. It is not enougli merely 
to adjust. They must vigorously pioneer 
the future if they are to fulfill their 
highest mission. Again and again the 
technical societies have failed to recog. 
nize this changing pattern and to lay the 
groundwork in their society operations to 
give full steam ahead to the distant goals 
—distant only in vision, for they materi- 
alize surprisingly fast. This is the reason 
why so many splinter societies have been 
formed. 

There are those who say that funda- 
mental research is not supported finan- 
cially and that this is the cause of retarda- 
tion. But the roots of the difficulties, | 
believe, are much deeper. This has 
been borne out by my observations as an 
advisor to one of the principal agencies 
of government dealing with research. It 
soon became apparent that most of the 
proposals, even those in the fundamental 
sciences, although they had elements of 
originality, were well within the popular 
research clusters. It was a rare instance 
when an individual would come along 
who was trying to break through the tra- 
dition barrier to achieve something in a 
new and relatively unexplored field. 

No, the difficulty basically is not 
money. Its origins, I believe, are in the 
communication of ideas. It is the pass- 
ing on of philosophical ideas and inspira- 
tion from those on the one hand who are 
immersed in the research frontiers and 
prolific with ideas and, on the other 
hand, the young research individual who 
is groping in the dark, earnestly trying 
to find something different and impor- 
tant and promising to work on, but who 
will probably fall by the weight of grav- 
ity into a conventional field of research. 
If we could just find an effective link 
between these two, we could start far 
more of our young research people on 
the road to truly significant discovery- 
and we won't have to worry about 
money—it will be forthcoming. 

I believe that there is an awakening 
to this problem in some of the scientific 
and engineering societies. Some of them 
have ventured forth into experimental 
programs in which research individuals 
of eminence have been invited to explore 
the future philosophically. Often these 
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have been the most exciting programs 
the societies have undertaken and they 
have been surprisingly well attended— 
mostly by young researchers who are 
searching for the new. Traditionally, 
scientists and engineers have shied away 
fom prophecy in the public forum. 
Perhaps this is because prophecies do 
not always work out as anticipated. 
Furthermore, there is sometimes a feel- 
ing of futility, for there is no measure of 
achievement in such an endeavor. One 
never knows when he scores a hit in this 
kind of operation. Yet some young, 
eager and enthusiastic individual, sitting 
in the third row at such a meeting, might 
seize upon an idea and go all the way— 
out-distancing even the prophecy. One’s 
achievements are limited by his area of 
significant contact. If that area is nar- 
row and uninspiring and conventional, 
the accomplishments are correspondingly 
foreshortened. In research, the area 
must constantly be stretched, not only by 
enlarging the scope of knowledge, but 
more importantly, by philosophical ex- 
plorations of the future. 

Can’t we provide within the structure 
of the scientific and engineering socie- 
ties a forum for vigorous discussion of 
the future—a forum in which eminent sci- 
entists and engineers would be invited to 
present their views on the future? 


Summer Institutes 


ASEE and the National Science Foun- 
dation several years ago started, at my 
suggestion, a joint program of Summer 
Institutes. Its purpose was to bring to- 
gether scientists and educators, leading 
authorities in rapidly progressing fields 
which hold great promise for engineering 
of the future, to prepare recommenda- 
tions as to how the new subject matter 
might be incorporated into engineering 
education. The meetings of the experts 
are followed by summer schools open to 
all who wish to attend. Nuclear science, 
solid state physics, modern physics, ther- 
modynamics and advanced mathematics 
were subjects which have been very ef- 
fectively developed in these Summer In- 
stitutes. These are primarily for teach- 
ing purposes. But I helieve that some 
such program as this might well be de- 





veloped to bring able young research- 
minded people effectively into contact 
with leading research thinkers of our 
times. 

The colleges and universities must also 
share in the responsibility of lifting the 
sights and goals of youth, for here is 
where the research patterns gel. There 
is much that the colleges can do to en- 
large the visions of their graduate stu- 
dents and start more of them off on the 
road to significant achievement. But it 
takes faculty advisors of large vision to 
launch graduate students on this kind of 
research and, what is far more impor- 
tant, to help them come through to 
successful accomplishment. 

Throughout history, progress in ideas 
has been made by genius breeding 
genius. Plato was a student of Socrates 
and Aristotle a student of Plato. Again 
and again it has been proven that a great 
teacher can have a profound influence 
upon the course of development of a par- 
ticular field. Actually, in terms of mul- 
tiplying ideas, we are far behind the 
Greeks of twenty centuries ago. They 
were not inhibited in their upward 
reaches of thought by the practicalities 
of the day. They found efficient ways 
of bringing their genius up to the high- 
est levels of philosophical thought where 
they could make rapid progress in con- 
tributing to the advancement of philos- 
ophy, of art, of literature, and of every 
other branch of knowledge, and on a 
total population that was but a small 
fraction of the population of one of our 
big cities. 

In our society the channels are so often 
clogged up by traditions which inhibit 
genius from expressing its ideas philo- 
sophically. Isn’t this stigmatism a major 
problem of our times? 

Recently the Astronomy Division of 
the National Science Foundation com- 
pleted a thoroughgoing study of the fu- 
ture of astronomical research. Such a 
study is not the last word—it never is— 
but it will be extremely helpful in giving 
clarity and direction to the future of 
astronomical research. Some of the en- 
gineering societies have undertaken sim- 
ilar studies of research fields, although, 
for the most part, these have confined 
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PREFABRICATED REACTOR AT CAL TECH = 
A prefabricated atomic reactor has been assembled at the Cali- that 
fornia Institute of Technology. This reactor is to be used in a a 
nuclear engineering laboratory designed to train mechanical engi- a 
neers in this specialty. ai 
The compact $10,000 reactor is the first of several of this design rept 
to be installed in American colleges and universities under grants Ak 
of the Atomic Energy Commission’s education program. F 
“Work in the nuclear fission has been increasingly important in the 
the engineering field. Atomic power plants have become a reality time 
and atomic propulsion is being studied seriously. It is only natural incr 
that these developments should be studied as part of the academic tech 
curriculum,” said Dr. Harold Lurie, associate professor of applied all 
mechanics, who developed the Caltech nuclear study program which droy 
was inaugurated this year in the Engineering Division. wah 
“Although reactor theory was largely developed by physicists, - i 
the design and development of complete reactor systems falls into Eng 
the realm of engineering. For this reason, the nuclear energy pro- the 
gram at Caltech forms a part of the Engineering Division. pros 
A 
NSF PROGRAMS FOR 1960-61 vy 
The National Science Foundation announces that it will continue to support 
the following programs during the summer of 1960 and the academic year 1960-61: 1. 
Undergraduate Research Participation 8 
Research Participation for Teacher Training _ 
Science Training for Secondary School Students. A 
Colleges, universities, and other education institutions desiring to consider partici- 
pation in these programs may receive full information by addressing: 
Special Projects in Science Education 
Scientific Personnel and Education 
Washington 25, D. C. 
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Trends in Freshman Engineering Enrollment 
1957-1958-1959: Summary of Results 
and Conclusions 


A special study, conducted by the En- 
gineering Manpower Commission in co- 
operation with ASEE, has been made of 
the causes for the autumn, 1958, drop in 
freshman engineering enrollment in this 
country. The study was based on the 
opinions of the deans of engineering of 
the 150 schools which replied to a ques- 
tionnaire sent out by EMC. 

The report of the findings of this 
study, “Trends in Freshman Engineering 
Enrollment, 1957—1958-1959,” published 
April 30, 1959, is available from the 
Engineering Manpower Commission, 29 
West 39 Street, New York. In the belief 
that the findings of this study will be 
pertinent to a consideration of what has 
happened to freshman enrollment in en- 
gineering in the fall of 1959, the sum- 
mary and conclusion of the report are 
reproduced here. 





Freshman engineering enrollment in 
the United States declined for the first 
time in eight years, in the face of ever- 
increasing opportunities for highly trained 
technical manpower, and increased over- 
all college freshman enrollment. The 
drop in freshman engineering enrollment 
was 11% compared with the 1957 en- 
tollment. 

In a nation-wide poll, the Deans of 
Engineering revealed their estimation of 
the causes for the decline and current 
prospects for 1959 Fall enrollment. 

According to the Deans, freshman en- 
tollment was affected by a combination 
of the following factors: 


1. Two-thirds of all institutions re- 
ceived a smaller number of applications 
from qualified students due primarily to 


A. A false appraisal of the long-range 
engineering career opportunities 
by counsellors, students and par- 
ents based on reports in the gen- 
eral press on lay-off and reduction 


of company engineering comple- 
ments during the 1957-58 reces- 
sion period. 

B. Increased concern about rigors of 
engineering curriculum. 

C. Increased interest by potential en- 
gineering students in other scien- 
tific fields resulting in diversion of 
students to other educational pur- 
suits. 


2. At least one-half of all institutions 
in 1958 accepted for enrollment a lower 
number of freshmen than in 1957 due in 
great part to the lower number of quali- 
fied applicants; but for 27% of the insti- 
tutions the use of higher admission stand- 
ards was a major factor. Of those in the 
“special problem group,” 82% accepted 
fewer candidates in 1958. 

3. The proportion of candidates ac- 
cepted for enrollment that failed to actu- 
ally enroll in 1958 increased over the 
previous year in some 40% of all insti- 
tutions. The proportion in this “no 
show” group was higher (47%) in the 
“special problem group.” Half of the 
institutions blamed the change in “no 
shows” on higher numbers of multiple 
applications by students. Other reasons 
reported were: increased interest in other 
scientific fields, and decreased ability to 
finance an engineering education (one of 
the most expensive ones) in the face of 
reduced family incomes during the 
recession. 

Looking ahead to the 1959 Fall fresh- 
man enrollment, 45% of the Deans ex- 
pect increases; 20% further declines; and 
34% are not able to estimate or anticipate 
no change. Of those of the “special 
problems group” only 34% expect in- 
creases, 28% further drops and 38% are 
uncertain or expect a leveling off. 

Assuming that the current forecasts of 
the Deans are reasonably accurate the 
1959 Fall freshman engineering class will 
be larger than in 1958—although prob- 
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ably not materially so. It is important The study revealed that greater attri- 
to note that, in general, there is no dearth tion occurred in the other classes in 36%, 
of engineering educational facilities at of the institutions, due primarily to cop. 
the freshman level and well qualified ap- _ cern about rigors of engineering curricu- 


plicants stand a very favorable chance of lum and increased interest in other scien- 
being accepted by their first college _ tific fields. However, this was not the 
choice. national pattern. 





ECPD ACCREDITS 
WELDING ENGINEERING AT OHIO STATE 


Ohio State University’s curriculum in welding engineering has 
been accredited by the Engineers Council for Professional Develop- 
ment. The accreditation, the first in the United States, was granted 
in November. 

Prof. Roy B. McCauley, chairman of the department, said that 
with the accreditation, the field of welding engineering is moving 
closer to national acceptance as a professional engineering group. 
Welding engineering was added to the professional engineer group 
by the State of Ohio in 1950. Professor McCauley pointed out that 
for the past few years Ohio has led all states in the welding market. 

Author of the first curriculum in the new department was Prof. 
Robert S. Green, who was named chairman. Upon Professor 
Green’s promotion to the post of executive director of the Engineer- 
ing Experiment Station in 1954, Professor McCauley was named 
department chairman. The department has graduated some 92 
with bachelor’s degrees and 13 with master of science degrees. The 
nine laboratories in the department are heat treating, design, test- 
ing, metallurgy, preparation, welding processes, welding research, 
radiation, and photography. 


NEW CURRICULUM 
AT STEVENS INSTITUTE 


In response to the country’s urgent need for more trained scien- 
tists, Stevens Institute of Technology will expand its educational 
program this fall to include a new four-year curriculum in mathe- 
matics and the physical sciences. The new curriculum, which leads 
to a Bachelor of Science degree, has been announced by President 
Jess H. Davis on behalf of the Faculty and Board of Trustees of 
the Institute. 

Consistent with the philosophy of Stevens, the new curriculum 
will emphasize the unity of mathematics, physics, and chemistry in 
the physical sciences, just as the Institute’s engineering program 
demonstrates the unity of the application of engineering science to 
the various fields of technology. The curriculum will concentrate 
on basic theory and its general application in the several fields of 
physical science, such as atomic physics, geophysics and physical 


chemistry. 
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Commission of Engineers Joint Council 


The Age of Technology 


The first point that I wish to make is 
that today is indeed the Age of Technol- 
ogy in which educated technically trained 
people are at a premium as never before. 
The impact of science upon our civiliza- 
tin has been so great that it is the con- 
trolling factor, whether we like it or not, 
in our culture. The technological char- 
acter of our civilization has the pro- 
foundest effect on our politics, on our 
international relations, on our economic 
institutions, on our daily lives and finally, 
our particular interest here today, on our 
educational system. 

The rate of social progress is paced by 
the rate of technological progress. Within 
our own country we experience the 
stresses and strains of trying to adjust our 
scial structure to the rapid changes 
which have occurred in our material way 
of life. Externally, we find ourselves 
caught up in a contest between two com- 
peting ideologies. We know that the 
laurels will ultimately go to the side 
which can establish and maintain the 
greatest rate of technological advance 
and we know that this is true whether 
the goal of the contest is the peaceful 
me of providing the highest standard of 
living for all the people of a nation or 
the grim one of military victory in the 
ultimate struggle of modern nuclear and 
electronic war. 

Education plays a key role in determin- 
ing the rate of technological advance be- 





Presented at a meeting sponsored by 
the D. C. Council of Engineering and 
Architectural Societies and the Wash- 
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cause it is through our educational sys- 
tem that we develop the abilities of those 
members of society whose numbers and 
quality are critical in this determination, 
our scientists and engineers. Less and 
less is the work of the world done by 
unskilled and semi-skilled labor. More 
and more are highly skilled and highly 
trained people needed by our society. 
Our greatest need has shifted from man- 
power to brainpower and since we are 
concerned with the rate of technological 
progress, our need is more and more 
for technological brainpower. 


Potential of Technological Manpower 


The second point I wish to make is 
that our potential of technological man- 
power has a very definite limit and we 
are not far from reaching this limit at 
the present time. To save time, I shall 
illustrate the point specifically by some 
figures with respect to our capacity to 
produce people trained in engineering, 
since the same line of reasoning can be 
applied with equal force to those trained 
in other technological fields like science 
and architecture. 

At the present time only about 9% of 
our college entrants or 15% of our male 
college entrants have the interest, the 
aptitude and the necessary preparation to 
embark on engineering courses and only 
about half of these graduate. Engineer- 
ing educators estimate that only those 
young people scoring about 120 on the 
Army General Classification Test are ca- 
pable of successfully completing engineer- 
ing training. This is about 17% of the 
age group. Now this does not mean, by 
any stretch of the imagination, that all 
of these 17% may be regarded as poten- 
tial engineers. Far from it. In the first 
place, half of these are women, and while 
experience has shown that we can get a 
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small number of scientists and a smaller 
number of engineers from this group, 
barring a social revolution, we cannot 
count on them to contribute in substan- 
tial numbers to our reservoir of potential 
engineers. This brings us from 17% 
down to 84%. Now we have to con- 
sider that this remainder has to supply, 
not only the engineers we have in our 
society, but also members of the other 
professions and occupations which make 
the same high demands on intellectual 
capacity that engineering does. In the 
past, engineering has succeeded in get- 
ting about one-fourth of these. It is a 
question of how much higher this figure 
can go. We certainly cannot put all our 
highly intelligent people in engineering 
and very many of them would not be suc- 
cessful at it even if they tried. It takes 
a lot of other things besides intelligence 
to be an engineer. It takes a mathe- 
matical mind. It takes an interest in 
physical things and physical phenomena. 
Engineering does not give an adequate 
outlet for some of the other basic apti- 
tudes and interests which intelligent peo- 
ple have. Many a successful lawyer, 
journalist, or social scientist would be 
wasted as an engineer, and besides our 
society needs these people in those fields 
into which their aptitudes and interests 
properly channel them. So if we assume 
that we will not be able to increase this 
fraction of one-fourth substantially, we 
conclude that about one-fourth of the 
8%% or about 2% of the 2,200,000 young 
people coming of college age each year 
is our potential capacity for the produc- 
tion of engineering graduates. This 
number is 44,000. It is not far above the 
35,000 engineers we graduated last year. 
Even this 2% figure does not represent 
ultimate additions to our national engi- 
neering force because it takes no account 
of losses of trained engineers to other 
occupations. Dael Wolfle! reports a 
study made in 1953 on a large sample of 
college graduates of the classes of 1930, 
1940, and 1951. Of this group of engi- 
neering graduates, only 64% were doing 
professional engineering work as of 1953. 


1 Wolfle, Dael, America’s Resources of 
Specialized Talent, Harper and Brothers, 
1954, 332 pp. 
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We thus lose about one-third of those we 
graduate as engineers from our engineer. 
ing schools and in return we gain com. 
paratively few to the profession from 
other sources. A more realistic figure 
then for our capacity to add to the engi. 
neering segment of our labor force js 
144% and this, I believe, is one we can 
hope to exceed only with considerable 
difficulty. 


Need for Technological Manpower 


My third point is that our need for 
technically trained people has increased 
continuously in the past and may be ex- 
pected to do so in the foreseeable future, 
A National Science Foundation study on 
our scientific personnel resources 2 traces 
the growth in the percentage of our pop- 
ulation engaged in professional work in 
science and technology over an 80-year 
period from 1870 to 1950. This per. 
centage was, in 1870, 1910, and 1950, 
0.03%, 0.2% and 0.7% respectively. 
The basis for this steady increase, of 
course, has been the continuous growth 
in the complex technological nature of 
our civilization over this 80-year period. 
Certainly, we can say that this growth 
has continued over the decade since 
1950. I know of nobody, certainly no 
responsible spokesman for science, who 
is willing to predict any cessation in this 
trend. It therefore seems a valid pro- 
cedure to extrapolate this curve upward. 


Permanent Shortage of Technological 
Manpower 


My fourth point, which is a corollary 
of my points 2 and 3, is that our needs 
for technically trained people, which we 
have always been able to satisfy in the 
past, may shortly be expected to outrun 
permanently our ability to satisfy them. 
This means that our shortage of scientists 
and engineers has become chronic. 

It is interesting to compare the 0.7% 
figure, which I just quoted, and which 
since 1950 may well have increased to 
nearly 1%, with the 144% figure for our 
capacity to produce engineers, which I 


2 National Science Foundation, Scientific 
Personnel Resources, U. S. Government 
Printing Office, Washington, D. C., 1955, 
86 pp. 
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cited a few moments previously. The 
figures are not directly comparable since 
the first one includes not only engineers, 
but all professional technical people, and 
the second one is our rate of production 
of engineers and not their total number. 
Nevertheless, I believe that with a more 
careful analysis of these figures than I am 
prepared to make here, one can satisfy 
himself that we will very shortly reach 
the point where we will always need 
more scientists and engineers than we 
are able to produce. This does not say 
that in times of business recessions, like 
last year, there may not appear to be 
temporary easing of the shortage, but 
this is a transient market condition asso- 
ciated with the business cycle and we 
should not be misled by it. When busi- 
ness turns upward again, the engineer 
and scientist shortage will be back with 
uw once more and in a more acute form 


than ever. 


Implication for Educational System 


So much for our needs for technically 
tained people in the Age of Technology. 
What are the implications of the Age of 
Technology for education? Actually, it 
has implications for every phase and at 
every level of our educational system. 

To begin with, in assessing our educa- 
tional system, it is important to do so 
with respect not to the world of today, 
but to that of tomorrow. For it is in 
tmorrow’s world that the school chil- 
dren of today, or the college students of 
today, will take their places as contribu- 
tors to our society. Education must, 
therefore, take a long range point of 
view. Specifically, what can we do to 
educate adequate numbers of scientists 
and engineers to fill the needs which, I 
hope I have convinced you, exist today 
ad are going to grow more acute as time 
goes onP How long it takes to observe 
aly noticeable change in our output of 
engineers after we take specific action to 
increase it is illustrated by an experience 
nly too fresh in the minds of many of us. 
Between World War II and the Korean 
wat we misjudged our technological 
manpower needs. Official government 
‘ources, as well as general public opin- 
in, supported the view that our needs 
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for engineers were amply provided for 
and that opportunities in the engineering 
profession were limited. It was not until 
after the outbreak of hostilities in Korea 
in 1950 that we awoke to the fact that 
we were facing an engineer shortage in- 
stead of an engineer surplus. Although 
the nature of the shortage immediately 
became obvious to employers of engi- 
neers, to placement officers of engineer- 
ing colleges and to those in Government 
concerned with manpower problems, it 
was not until six years later, in 1956, 
that the curve of engineering graduates 
turned upward. It took two years of 
market stimulation, government-backed 
publicity, and strong public leadership to 
overcome the inertia of the public atti- 
tude toward the profession and its oppor- 
tunities, plus four more years, the length 
of an undergraduate college course, be- 
fore any effective increase in the rate of 
production of engineers could be ob- 
served. In other words, the lead time 
for the production of engineers is at least 
six years. 

Since we must be looking at least six 
years ahead it is obvious that we should 
not allow ourselves to fall into the trap of 
responding to the short term fluctuations 
of the business cycle. As far as national 
policy is concerned, we can hope for a 
basic enough understanding of the prob- 
lem on the part of those who determine 
it to prevent this, but unfortunately, we 
do not determine as a matter of national 
policy, as for example they do in Soviet 
Russia, how many high school graduates 
enter engineering school in a given year. 
This is done by the high school graduates 
themselves. There is some recent dis- 
turbing evidence that they may be very 
sensitive to the immediate state of the 
market. The first Russian Sputnik went 
up in October 1957. Something like a 
near panic gripped the nation. Science 
and engineering and their national im- 
portance were brought into the focus of 
public attention as never before. Gen- 
eral expectation was that engineering 
freshmen enrollments which had been 
slowly and steadily increasing in recent 
years would take a sudden spurt upwards 
in the fall of 1958. What happened? 
They actually turned downward. The 
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United States Office of Education tells 
us* that freshman engineering enroll- 
ment decreased 11.1% below those of 
1957 whereas total college first-time en- 
rollments increased 7.0%. What turned 


the graduates away from engineering? . 


Nobody has the answer for sure, but 
among the various possible answers the 
most likely one seems to be that it was 
the result of the recession of 1957-58 
and the wide publicity which attended 
the slight easing of the tight market for 
engineering talent which had prevailed 
continuously since 1950. 

In the guidance of these young stu- 
dents, the high school teachers of science 
and the high school guidance counsellors 
play a vital role. The teachers can stim- 
ulate the interest of the. promising stu- 
dents in scientific careers and direct them 
into the right courses to prepare them 
adequately for college entrance in engi- 
neering or science. The counsellors can 
make the students aware of the oppor- 
tunities in these fields. The actual be- 
ginning of a career in science is in the 
early years of high school. A mathe- 
matics or science course, not taken then, 
may bar the student from the college 
science course he may wish to elect later. 
There is a trend in the engineering col- 
leges toward raising admission standards. 
Too often in the past, the colleges have 
had to make up deficiencies left by in- 
adequate high school preparation. The 
pressures on the modern engineering cur- 
riculum are great and there is no room 
in the college curriculum for high school 
mathematics. This puts the responsibil- 
ity squarely where it belongs—on the 
high school. 


Elementary and High School 


Actually the conditions of the Age of 
Technology will require, I believe, in the 
long run, a reorientation of the objectives 
of our system of free public education. 
For many years, the emphasis has been 
on personality development and _ social 
adjustment of the school child. Little 
has been done to stimulate, intellectually 
challenge and develop the gifted child. 


3U. S. Department of Health, Education 
and Welfare, Office of Education, Circular 
No. 554, December 1958. 
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We will not much longer be able to toler. 
ate the waste involved in moving all of 
our students through the same curriculun 
at the same pace, the gifted along wit 
the dull. 

Particularly is this true at the high 
school level. Personality development 
and social adjustment may well be the 
most important considerations in the 
early grades of elementary school, but 
when we come to the high school level 
in my opinion, the primary function of 
the school should be to teach subject 
matter and we should make much greater 
demands on the scholarship of the stu. 
dents than we do today. Academic 
standards should be strictly maintained 
and there should be greatly increased 
emphasis on mathematics and science. 
Opportunities should be provided for 
the better students to progress at a more 
rapid rate in separate classes and their 


subject matter should be greatly e. | 


tended. We simply cannot afford to 
spend four years of the precious time of 
those members of society who form ou 
most critical national resource coasting 
along in academic low gear as we do 
now. 


Higher Education 


Turning now to higher education in 
science and engineering, we find that the 
engineering schools, being very close to 
the technological developments of recent 
years and in many cases playing an im- 
portant role in them, as partners with 
government and industry, have responded 
much more quickly to changing educa- 
tional needs than have the high schools. 
The result is that in the cases of under- 
graduate engineering education the re 
orientation toward new objectives is al 
ready far along. Our American engineer- 
ing education has traditionally been one 
of schooling the young engineer heavily 
in engineering practice. The new trend 
is to give him a good solid foundation of 
mathematics and pure and engineering 
sciences as a base for his later work in 
engineering practice. Engineering prac 
tice changes rapidly and soon becomes 
obsolete in the complex and rapidly de 
veloping technology of today. Further 
more, the multiplicity of the specific fields 
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f engineering practice is great. The 
ung engineer cannot be trained in all 
them while he is in college and if he 
strained in one he quite probably will 
ad up working in another. Finally the 
agineering colleges are not in a good 
ysition to train in engineering practice, 
pause the seat of knowledge of engi- 
yering practice is in industry and not in 
he colleges. It is more important for 
he engineering student to gain a com- 
mehensive understanding of the laws of 
uture and a facility in the use of the 
mathematical and scientific tools by 
which engineering problems are attacked 
an to master their detailed application 
i a specific field. Experience shows 
hat it is not possible for him to do both 
in the short span of a four-year under- 
gaduate course. 

Along with the changes occurring in 
udergraduate engineering education has 
ome a greatly increased emphasis on 
maduate work. A four-year college 
taining is inadequate in depth to equip 
m engineer to undertake successfully 
much of the work he is called upon to 
yrform in the Age of Technology. This 
is particularly true in the creative work 
ifresearch and development, which now 
ibsorbs the efforts of over 30% of our 
‘tal professional technological force. 
The shortage of engineers is acute, but 
iat for engineers trained to the graduate 
kel is doubly so. In this area the pure 
wiences are far ahead of engineering, 
he number of doctorates granted an- 
wally in physics alone approximately 
qualling those granted in all fields of 
agineering. Much is being done by the 
tlowship and loan programs of the 
Federal Government and others as well 
sby the provision of opportunities for 
mt-time employment during graduate 
iudy to enable qualified engineering stu- 
dents to continue for graduate work. The 
mel of the problem here is to support 
ur institutions of higher education so 
tut they may attract adequate numbers 
thighly qualified faculty members in 
ompetition with private industry. 


ucation in Industry 


The final segment of the educational 
ystem is the newest part-of our formal 
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educational structure, education in in- 
dustry. It is a segment which might 
have been ignored as recently as a few 
decades ago, but which certainly cannot 
be ignored today. It is one which may 
be expected to expand rapidly in the 
future. It is a phenomenon of the Age 
of Technology. 

Formal technical educational programs 
in industry have grown up in response 
to two needs. The first is that of indus- 
try to train its own employees in its own 
technology. I have already noted that 
the engineering schools are now empha- 
sizing fundamental science at the ex- 
pense of engineering practice. Where 
then does the young engineer learn his 
engineering practice? The answer is in 
industry. Employers today accept the 
the need for training their new engineer- 
ing employees as a necessary step in the 
development of their engineering staffs. 
There is no clamor that I can detect to 
persuade the colleges to relieve them of 
this burden. The reason is that they pre- 
fer to give their own employees their own 
kind of training in their own field. 

The second need which brings educa- 
tional programs into being in industry is 
the need to keep engineering staffs up to 
date. In today’s rapidly developing tech- 
nology, we know that our physical equip- 
ment will become obsolete soon enough. 
What we should be concerned about is 
the obsolescence of our engineers and 
scientists. Obsolescence is the fate of 
any engineer or scientist who allows his 
own field of technology to pass him by 
or who allows himself to be outflanked 
by a competing technology. The pre- 
ventive is continuing education. No en- 
gineer can afford to neglect his continu- 
ing education. Industry and the nation, 
faced in the future as I hope I have con- 
vinced you with a chronic shortage of 
engineers and scientists, cannot afford to 
neglect it either. An engineer kept in 
technological midstream by continuing 
education rather than being swept into 
the eddy of obsolescence may not in- 
crease our technological nosecount, but 
he certainly does increase our techno- 
logical potential. Quality counts as well 
as quantity. 

By no means all of this industrial edu- 








cational effort is vocational in nature or 
is specific training in engineering prac- 
tice. Particularly in the second area, 
that of continuing education, the great 
need is for the upgrading of long service 
technical personnel in the fundamentals 
which have come into the engineering 
curriculum since they went to school. 
Here the universities can be of great serv- 
ice and here too a reorientation of our 
thinking in higher education is called for. 
Our present higher educational system is 
largely built on the assumption that once 
a student is educated to a certain level 
and has received certification for this in 
the form of a degree, he is equipped for 
life with a level of technical competence 
corresponding to the degree. Nothing 
could be further from the truth. A Mas- 
ter’s Degree of 1940 is not the equivalent 
of a Master’s Degree of 1960, unless a lot 
has gone on in between in the form of 
continuing education. Whole new fields 
of knowledge and whole new technol- 
ogies have grown up. The typical engi- 
neer or scientist has specialized and kept 
up through his own efforts with the new 
developments in his own specialty. But 
increasingly, he finds himself less and 
less able to understand what goes on 
about him outside of that specialty. 
When called upon to change his field, 
as he sooner or later probably will be, 
he finds himself in a poor competitive 
position with respect to the younger men 
with more modern educations. This is a 
problem in which we have only begun 
to scratch the surface. I predict that 
as our present technological labor force, 
whose age distribution is now so heavily 
peaked at the younger years, ages and 
as the shortage of technical manpower 
becomes more acute, we are going to 
have to do much more about it than we 
do now. Training programs in industry, 
not for new employees, but for longer 
service ones, cooperative programs with 
universities for older technical employees, 
I feel sure will see a great growth in 
future years. These will often be non- 
degree programs and when done by uni- 
versities, industry will be prepared to 
foot the bill. I can cite you several ex- 
amples of such programs taken from our 
own company which are in existence at 
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the present time. In Bell Telephone 
Laboratories, we have an extensive pro. 
gram of Out-of-Hours courses taught by 
the members of our own technical staff, 
as well as Tuition Refund Plans to ep. 
courage and facilitate the continuing edu. 
cation of our employees at universities, 
Each year the Operating Telephone Com. 
panies of the Bell System send to us 
about 50 young engineers to learn the 
latest developments of the communica. 
tions art. The New York Telephone 
Company and the Southern Bell Tele. 
phone and Telegraph Company have 
joint programs with Cornell University 
and Clemson College to which their en- 
gineers are sent to be brought up to date 
in the fundamentals underlying the tech- 
nology of telephone transmission. The 
Bell Telephone Company of Pennsylvania 
has a program with similar objectives, 
but does it for itself. The Western Elec. 
tric Company, the manufacturing arm of 
the Bell System, sends its experienced 
engineers, at intervals, to training centers, 
where with the help of universities, it of. 
fers them courses in the fundamentals 
underlying important new areas of tech- 
nology. Other Bell System companies 
and other companies outside the Bell 
System are also active in this field. In- 
dustry will move to solve its own prob- 
lems as they become acute, but I think 
there is little appreciation in university 
circles of the magnitude of this field of 
education and the part that they are go- 
ing to be called upon to play in it. Com- 
ing on top of the foreseeable demands 
on them for supplying undergraduate 
education, resulting from the population 
bulge following World War II and the 
need for great expansion in graduate en- 
gineering education, this educational re- 
sponsibility will not be easy to discharge 
and yet, I believe, is one which it is 
proper for our system of higher technical 
education to assume. 


Conclusion 


These are exciting times in which we 
live. Perforce we are all gamblers be- 
cause the one thing we can be sure of 
in the Age of Technology is change- 
rapid change. Statesmanship, business 
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management, educational administration, which seem to me to be of importance 
tave become largely a matter of trying to some who may be in this audience. If 
anticipate the direction and rate of I am right, I hope that what I have said 
his change. I have made bold to try to may be useful. If I am wrong, I hope 
ok into the future in several directions that at least it has not been dull. 





OFF-CAMPUS ENGINEERING 
AT CALIFORNIA 


An off-campus program in engineering leading to a Master of 
Science degree was inaugurated in the Santa Clara-San Mateo area 
last fall by the Graduate Division and the Department of Engi- 
neering of the University of California in cooperation with Univer- 
sity Extension. 

Up to one hundred graduate engineers were expected to enroll 
in the first course in “Engineering Analysis” which will be given in 
Sunnyvale. Other off-campus courses scheduled for the future are 
“Introduction to Solid State Physics,” “Applied Electromagnetic 
Theory,” and “Advanced Engineering Dynamics.” 

Students who enroll in the program must meet the regular 
admission requirements of the U. C. Graduate Division and the 
Department of Engineering and must register as regular graduate 
students. 

The off-campus portion of the program, comprising four courses 
and 12 units of credit, will prepare the student for a Master's 
Degree in either Electrical Engineering or Mechanics. The on- 
campus part of the program, consisting of four more courses and 
12 more units of credit, normally can be completed in one semester 
of residence at Berkeley. 


TEACHING REACTOR AT KANSAS STATE 


A grant of $150,000 has been received by Kansas State College 
from the Atomic Energy Commission for the purchase of a 10-kilo- 
watt nuclear teaching reactor. This is the seeond major grant 
which K-State has received from the AEC for nuclear facilities. 
Early last year the College was awarded $91,493. This money was 
used for the purchase of more than 50 types of laboratory equip- 
ment, the most important single item being a sub-critical reactor 
assembly which was ready for use in February. 

A nuclear laboratory building to house the reactor and attendant 
facilities has been given top priority on the K-State Campus, and 
it is hoped the laboratory and reactor will be ready for use by the 
fall of 1960. 

Kansas State College was one of the pioneers in offering work 
leading to a bachelor of science in nuclear engineering, establishing 
the curriculum in 1952. There are 117 enrolled in nuclear engineer- 
ing, including 54 freshmen, 31 sophomores, 17 juniors, 13 seniors, 
and 2 graduate students. 
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counseling program by providing them _—_University. Since the norms for the J gective 
with information relating to occupations Civil, Electrical, and Mechanical Engi- 
within which their measured interests lie, neering Scales were established upon 


and/or by confirming specific occupa- practicing engineers in their respective Vea 
tional choices so that appropriate cur- specialized areas, the following questi mm 
ricular choices can be made. arises: are civil engineering (CE), ele: § 
Gehman and Southern (1) reported trical engineering (EE), and mechanical }~ 
on the application of the Electrical Engi- engineering (ME) students significantly 
neering Scale of the Kuder Preference different from each other in their expres- 
Record Occupational Form D for Coun- sion of interests as measured by their re- 
seling College Students. Their study, spective occupational scales? 
which was conducted with freshman en- ee 
gineering students at Duke University, | Method CE Stud 
suggests the Electrical Engineering Oc- The subjects were 103 CE, 131 EE, | @Stud 


cupational Scale of the Kuder Preference _.,4 19] ME students enrolled in the Col- |! Stu 
Record Occupational Form D should be lege of Engineering at Duke University 


useful in counseling college freshmen during the years 1954 through 1957. Total 


1 This research was made possible through The CE group was composed of 50 4 Kuder N 
a grant by the Duke University Council on men and 53 seniors, the EE group of “men | 
Research, freshmen and 66 seniors, and the MEq__ 
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goup of 92 freshmen and 99 seniors. 
0n the basis of findings from Gehman’s 
(2) unpublished research and since in 
he present study each of the engineer- 
ig student groups is composed of ap- 
proximately equal numbers of freshmen 
ad seniors, the freshman and senior en- 
tineering student groups were combined. 
fach freshman was asked to designate 
tis major field preference as civil, elec- 
tical, or mechanical engineering. If he 
was not certain of his specialty, he was 
ivised to indicate “not sure.” Those 
tudents who designated “not sure” as 
their major were not included in this 
tudy. Answer sheets for the 425 stu- 
dents were scored for each of the three 
agineering scales. 

To determine the discriminative power 
if the three engineering scales, simple 
randomized analysis of variance statistics 
were employed (5), and mean standard 
ores were presented graphically. The 
means and standard deviations of Kuder’s 
‘nen in general” (N = 1000) group were 


wed as the best estimates of the popula- — 


tion values for purposes of the conversion 
tostandard scores. To determine the in- 
dependence of the respective engineering 
wales, correlation statistics were em- 


loyed. 


Results and Discussion 


Table 1 presents the mean scores and 
tandard deviations earned by the re- 
yective engineering student groups and 


Kuder’s Norm Group on the three engi- 
neering occupational scales. 

The mean raw scores of the EE stu- 
dent group are uniformly higher than 
the mean raw scores for the CE or ME 
student groups on all scales. 

It can be seen from Table 1 that, for 
each of the engineering scales, the great- 
est variability occurred within the CE 
student group and the least variability 
was found within the ME student group. 
This would seem to suggest that the ME 
student group is the most homogeneous 
and that the CE student group is the 
least homogeneous of the engineering stu- 
dent groups. 

Table 2 presents the results of the sim- 
ple randomized analysis of variance of 
the data from Table 1. 

Inspection of Table 2 reveals that each 
of the three Engineering Occupational 
Scales successfully differentiates the re- 
spective engineering group from Kuder’s 
“men in general” group (p< 0.01). 
However, as mentioned in the discussion 
of Table 1 the electrical engineering stu- 
dent group earned higher mean scale 
scores on all three scales than the other 
engineering student groups. Thus, al- 
though the nominal title of the scale is 
“Civil Engineering,” a high score on this 
scale would indicate, if this student group 
were taken as the criterion, more of a 
similarity to the EE pattern than to the 
CE. Reference to the Research Hand- 
book (4) reveals that this situation 


TABLE 1 


Mean RAw ScorRES AND STANDARD DEVIATIONS FOR ENGINEERING STUDENT GROUPS AND KUDER’S 





Norm Group ON THE THREE ENGINEERING OCCUPATIONAL SCALES 








Occupational Scales 











Groups N | CE EE ME 
| | M | sD M sD M | sD 
(E Student 103 51.99 6.17 40.26 717 46.67 6.34 
TE Student 131 53.25 5.90 45.18 6.29 49.54 5.79 
ME Student 191 51.59 RAS 43.78 6.04 49.41 5.62 
Total 425 52.20 5.95 43.36 6.67 48.79 5.98 


tuder Norm Group 
“men in general’’ 1000 50.22 











5.72 35.38 6.58 44.80 














6.94 
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TABLE 2 


MEAN DIFFERENCES BETWEEN GROUPS AND LOCATION OF SIGNIFICANT DIFFERENCES 





| 





Occupational Scales 
Group Comparisons te ara a 
CE EE ME 
| (F = 13.85) (F = 159.30) (F = 40,39) 
— | = Se 

CE—EE 1.26(EE), | 4.92** (EE) 2.87** (EE) 
CE—ME 0.40 (CE) | 3.52** (ME) 2.74** (ME) 
EE—ME 1.66* (EE) 1.40 (EE) 0.13 (EE) 
CE—‘“men in general” | L7iP* (CB) 4.85** (CE) 1.87** (CE) 
EE—‘men in general” 3.05** (EE) 9.79** (EE) 4.79** (EE) 
ME—‘‘men in general”’ 


1.37** (ME) 


8.40** (ME) | 4.61** (ME) 


* Significant beyond the 0.05 level of confidence. 
** Significant beyond the 0.01 level of confidence. 
( ) Letters in parentheses indicate mean difference in favor of designated group. 


(mean scale score of another group 
higher than that of titular group) does 
not exist for any of the scales for which 
normative data are presented. However, 
the CE and ME Engineering Occupa- 
tional Scales are not included in these 
data. Whether or not this same pattern 
exists among employed engineers would 
be an important factor in determining the 
usefulness of the scales. The results of 
this study indicate that the scales are not 
successfully differentiating their titular 
engineering group from the other two 
groups. For the EE Scale the mean 
scale scores of EE’s is significantly higher 
than the mean scale score of CE’s (p < 
0.01). This same relationship is found 
on the ME scale. 

Only on the EE scale is there a sig- 
nificant difference between the EE and 
ME mean scale scores (p < 0.05). How- 
ever there are no significant differences 
between the mean scale scores of the CE 
group and the mean scale scores of either 
the EE or the ME student groups on 
the CE scale. 

The finding that the EE group attained 
the highest mean scale score on each of 
the three engineering occupational scales 
(Table 1) suggests that all of the scales 
are, to a considerable extent, measuring 
the same factors. Table 3 presents prod- 
uct moment correlations between scores 
earned on the various engineering oc- 
cupational scales by each engineering 
student group. 

These correlations, all significant at 


beyond the 0.01 level of confidence, 
strongly indicate that, to a large extent, 
the three scales are measuring the same 
thing. 

Figure 1 presents the mean standard 
scores of the engineering student groups 
on each of the three engineering scales in 
graphic form. 

Figure 1 shows that the pattern of 
responses from scale to scale is similar 
and that the EE scale appears to be most 
effective in separating the engineering 
groups from Kuder’s “men in general.” 


Summary and Conclusions 

A group composed of 425 freshman 
and senior engineering students in the 
Departments of Civil, Electrical, and Me- 
chanical Engineering at Duke University 
were compared: with Kuder’s “men in 


general” using as criteria the scores on | 


TABLE 3 


INTERCORRELATIONS OF THE CE, EE, anp ME 
SCALE SCORES FOR ENGINEERING 
STUDENT GROUPS 

















Occupational Scales 
Student 
LGroups i 
CE—EE CE—ME EE—ME 
| an 
CE 65 at 16 
EE 61 .69 12 
ME .60 68 93 
All groups 60 .67 19 








All correlations are significant at the 0.01 level 
of confidence. 
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he CE, EE, and ME Scales of the Kuder 
neference Record Occupational Form D 
3). The student CE, EE, and ME 
soups were also compared with each 
ther, using the same criteria. 

The following conclusions appear to 
illow from the results of these com- 
parisons : 


|, Each of the Engineering Occupa- 
ional Scales (CE, EE, and ME) success- 
illy differentiates all of the engineering 
tudent groups from Kuder’s “men in 
general.” 

2, The greatest differences between 
ach engineering student group and 
(uder’s “men in general” group occurs 
nthe EE scale. It might be inferred 
tom this that the EE scale is the most 
ficient of the three Engineering Oc- 
upational Scales. 

3. The EE student group earned the 
lighest scores on all three of the Engi- 
wering Occupational Scales regardless of 
he nominal title of the scale. Thus, the 
w of the scakes for the purpose of select- 
ig a specific area of specialization (civil, 
dectrical, or mechanical) within the field 
f engineering would not be supported 
the results of this study. 

4, The correlations between the scores 
amed by the student groups on the 
tee Engineering Occupational Scales 
w significant (range=.60 to .93). 
hhis may be interpreted to mean that 
te scales are to a considerable extent 
nasuring similar and/or overlapping 
actors. 

5, The results of the present study do 
ut indicate that the addition of the CE 
ad ME scales to the Kuder Preference 
‘word Occupational Form D (3) has 


‘lendar year. 
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FicureE 1. 


improved its usefulness in the counseling 
situation. 
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SUPPORT FROM INDUSTRY 


International Business Machines Corporation has announced that it will match 
wttibutions made by its employees to educational institutions. 
uch all of an employee’s contributions up to $1,000 for each institution per 


The company will 


The IBM Matching Grants to Education Program includes accredited colleges, 
}iwersities, and technical and business schools above the high school level. 








Wendel W. Burton 


Wendel Burton, ASEE Treasurer for 
1959-60, is Employment Manager for 
the Minnesota Mining and Manufactur- 
ing Company and has been a member of 
ASEE since 1947. He was chairman 
last year of the Ethics Committee and is 
a past national chairman of the Relations 
with Industry Division. His committee 
memberships have included the Training 
Committee and Ethics Committee of En- 
gineers’ Council for Professional Devel- 





opment. His other activities in engineer- 
ing education include being a founder of 
Midwest College Placement Association 
and a member of the Board of Trustees 
of Breck School in Minneapolis. 

Burton attended the University of 
Minnesota from 1930 to 1934, majoring 
in mathematics and business, and he has 
been staff lecturer in that university’s 
Institute of Technology for several years. 
He is an ordained Perpetual Deacon in 
the Episcopal Church and is active on 
his church’s screening committee for can- 
didates for the ministry. 
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Wendel Burton’s family occupies much 
of his spare time and he speaks of them 
as “my main interest.” Mrs. Burton is 
a graduate of Cornell of Iowa and is 
active in church and club work. The 
Burtons’ three daughters are Marylin, 
married and with a young son of her 
own, Barbara, who is in the graduate 
school at Johns Hopkins, and Marcia, a 
sophomore at Macalester College. Their 
son, Wendel, is a senior at Breck Pre. 
paratory School. With his family and 
his many activities, it is no wonder that 
our new Treasurer finds now that one 
golf game a year is “about average.” 


R. G. Owens 


R. G. Owens, Vice President, General 
and Regional Activities East of the Miss- 
issippi River for 1959-61, is Dean of 
Engineering at the Illinois Institute of 
Technology. He has been a member of 
ASEE since 1944 and served as a men- 
ber of the General Council 1956-58. 

Dean Owens received his B.E.E. from 
Ohio State University in 1927, his MS. 
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there in 1928, and his Ph.D. from the 
University of Michigan in 1939. He was 
an instructor in physics at the University 
of West Virginia 1928-30 and at Western 
Reserve University 1930-37. He was 
gecial instructor in physics at Wayne 
University 1938-41, assistant professor 
of mechanics at Colorado School of 
Mines 1941-43, and associate professor 
there in 1943. He became supervisor 
of thermodynamics for the Armour Re- 
search Foundation in 1943, professor of 
mechanical engineering at the Illinois In- 
stitute of Technology in 1946, assistant 
dean of engineering in 1951. He has 
been Dean of Engineering since 1952. 

Ralph Owens is a Trustee of the Mount 
Prospect Presbyterian Church and is ac- 
tive in several professional and civic 
organizations besides ASEE. 


Howard W. Barlow 


Howard W. Barlow, Director of the 
Washington State Institute of Technol- 
ogy at the State University of Washing- 
ton, has been a member of ASEE since 
1940. He served as a member of the 
General Council in 1947 and 1951, and is 
now Vice President, General Divisions, 
1959-61. 

Dr. Barlow received his B.S. from 
Purdue in 1927, his M.S. from the Uni- 
versity of Minnesota in 1934, and his 
Eng. Sc.D. from NYU in 1941. He was 
a stress analyst and staff engineer for 
Glenn L. Martin Co. 1927-30, chief en- 
gineer for Gazley and LaSha, and Na- 
tional Aircraft Engineers in 1930: and 
president of the latter company in 
1930-32. In 1932 he went to the Uni- 
versity of Minnesota as instructor in aero- 
nautical engineering and by 1940 rose to 
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associate professor. He was visiting lec- 
turer on aeronautics at New York Univer- 
sity 1938-39, and in 1940 he went to 
Texas A. & M. as professor and head of 
aeronautical engineering. He was dean 
of engineering, director of the engineer- 
ing experiment station and of the engi- 
neering extension service, and director of 
the college airport activity 1944-54. He 
became Director of the Washington 
State Institute of Technology in 1954. 

He has served as chairman of the aero- 
nautical division of ASEE and is cur- 
rently vice chairman of ECRC and chair- 
man of ECRC committee on research 
administration. 

He is married and has two sons, Rob- 
ert and Thomas, both of whom are first 
lieutenants in the U. S. Air Force. His 
hobbies are hunting, fishing, music and 
travel. 





NUCLEAR CENTER AT CORNELL 


A Center for Nuclear Technology which will provide training for many of 
America’s potential atomic scientists and engineers has been established at Cornell 


University this fall. 


A National Science Foundation grant of $475,000 assured construction of the 
Center, which will include a nuclear reactor unit for both research and training. 
The entire project will cost $1,550,000. The Center will be under the direction 
of Prof. Trevor R. Cuykendall and Associate Prof. David D. Clark of the Cornell 


Department of Engineering Physics. 





What's Going on in ASEE ' 


W. LEIGHTON COLLINS, Secretary 


Increasing the dues of individual mem- 
bers $1.00 per year, effective July 1, 
1959, undoubtedly was the most sig- 
nificant action taken at the Pittsburgh 
meeting of the General Council and Ex- 
ecutive Board, at least in so far as the 
individual members are concerned. This 
was, however, but one step in a series 
of plans to substantially increase the in- 
come of the Society. A comprehensive 
program involving 2,700 mailings to in- 
crease the amount of advertising in the 
JOURNAL now is underway. At the pres- 
ent time the advertising income is only 
about 60% of the cost of printing the 
JourNAL, so the need for expansion is 
great. A third means of increasing in- 
come is the making of indirect cost 
charges on all special studies. This had 
been approved previously by the Execu- 
tive Board, but the recommendation of 
the Financial Policy Committee and the 
action of the General Council strength- 
ened the belief that ASEE should op- 
erate on a basis more nearly comparable 
to what is done in the research efforts of 
others. But none of these plans implies 
an abatement of the extensive efforts of 
the past two years to increase all cate- 
gories of membership. The CYET, the 
deans of engineering, Division and Sec- 
tion chairmen, and the Industrial Mem- 
bership Committee all are to be asked to 
continue their efforts. 

Funds also are to be sought from the 
National Science Foundation under its 
aid to publications program. The Year- 
book-Directory (and consequently much 
of the record keeping in the Office of the 
Secretary), special groups of papers, etc. 


1 By action of the Executive Board only 
abstracts of the minutes of its meetings and 
meetings of the General Council are pub- 
lished in the JourNAL. Anyone wanting a 


complete copy of the minutes may obtain 
them by writing to the Office of the 
Secretary. 





are to be included in the proposal. It is 
hoped that the changes economically will 
give information regarding the Divisional 
and Sectional interests of the individual 
members and thus facilitate the furnish- 
ing of mailing lists to Divisions and 
Sections. 


Membership 


The total number of new members 
for the year was 969. This brought the 
total number of members to 9,131, the 
largest in the history of the Society. 
The 184 resignations for the year are 
not included in this total. After the 
drops for non-payment of dues, and the 
applications for life membership are sub- 
tracted, the new fiscal year will start 
with an individual membership of 8,955. 
The Southeast Section had the largest 
number of new members, 138, and the 
Illinois-Indiana Section was second with 
101. Five sections had fewer than 30 
new members. 

The number of industrial members in- 
creased from 147 to 172 during the year, 
and includes the Chicago, Burlington 
and Quincy Railroad. This remarkable 
growth is the result of the active efforts 
of the Industrial Membership Committee, 
whose work was climaxed by having 
three railroads (the others are the Santa 
Fe and Illinois Central) apply for indus- 
trial membership, the first time in the 
history of the Society that a railroad has 
applied. Associate membership has’ in- 
creased from 9 to 14, the additions being 
primarily industrial research laboratories. 

The number of affiliate members in- 
creased to 64; this contrasts with 29 of 
four years ago. This total includes newly 
elected Robert College of Istanbul, Tur- 
key, and Westminster College of Salt 
Lake City. Significant in this growth is 
the number of junior colleges and small 
liberal arts colleges stressing pre-engi- 
neering programs. Life membership was 
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Nov., 1959 WHAT’S GOING ON IN ASEE 
voted for 11 members, bringing the total 
for the year to 25. The number of 
deaths during the year was 51. The 
lack of distinction between technical in- 
titutes having ECPD accredited curric- 
ula and other affiliate members was re- 
fared to the Constitution and By-Laws 
Committee with the recommendation 
that more specific recognition be given 
the ECPD group. 

The basis for institutional membership 
was discussed as a result of the confusion 
aising from the fact that some technical 
institutes are parts of universities having 
accredited degree programs and some 
ae even parts of colleges of engineer- 
ing. It was agreed that membership 
should be “by grade,” and the Executive 
Board voted that the problem be referred 
to the Policy Committee for clarification. 

The employment of a half-time Assist- 
ait Secretary was reaffirmed and the 
position was budgeted for the fiscal year 
1959-60. The proposed additional office 
secretary was deleted in order to main- 
tin a balanced budget. Thus the re- 
mainder of the headquarters staff will 
consist of the Secretary on three-quarter 
time, the Editor on half-time, six office 
secretaries, and a part-time student girl. 


Money Matters 


The treasurer reported that the pro- 
forma statement for 1958-59 indicated 
an income of about $116,000, which is 
about $1,000 less than the budget, and 
total expenses of about $122,000, which 
is almost $5,000 more than the budget. 
Past experience indicates that year-end 
tansfers of charges to special projects, 
award funds, etc. result in the differences 
between these estimates decreasing about 
$3,000. Thus it is judged that the 
deficit for the year will be about $2,000. 
This includes the transfer of $5,000 to 
the emergency reserve fund, which then 
will total $75,000. In order that the 
transfer to the emergency reserve be pos- 
ible, the deficit in the year’s operations 
is to be made up by transferring the 
appropriate amount from the unallocated 
reserve. The recommendation of the 
Treasurer to increase to $10,000 the 
amount budgeted for this purpose for 
1959-60 could not be followed if a bal- 
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anced budget is to be maintained. The 
Financial Policy Committee and the Ex- 
ecutive Board are firm in the belief that 
the emergency reserve must be brought 
up to 75% of the year’s operating budget 
as soon as possible, if the Society is to be 
financially sound. 

A budget of $132,200 was approved 
for 1959-60. This is an increase of 
about $15,000 over the year coming to 
a close. Sources of additional income 
are individual and institutional dues, sub- 
scriptions to the JouRNAL, and advertis- 
ing in the JounnaL. The increases in 
expenditures are primarily for the em- 
ployment of the half-time Assistant Sec- 
retary and the necessary purchase of 
furniture and equipment, salary increases 
for the headquarters staff, and slight al- 
lowance for increased costs for the Jour- 
NAL, postage, and supplies and sundry 
printing. The only way a balanced 
budget could be obtained without a dues 
increase would have been to eliminate 
the half-time Assistant Secretary and the 
payment to the emergency reserve, and 
it was judged not to be in the best inter- 
ests of the Society to delete these items. 


Journal Affairs 


The Editor reported that the JournaL 
contained the largest number of pages 
ever printed in a given volume. A total 
of 736 papers were available for consid- 
eration for publication, 116 were printed, 
370 were not accepted for publication 
and returned to the authors, and 250 are 
being considered for next year. Of the 
736 papers, 415 came from sources other 
than the Annual Meeting. This is a 
great change from four years ago when 
there was a dearth of good papers, and 
is indicative of the increased activity in 
engineering education throughout the 
country. The total number of pages of 
advertising in the JourNAL was 16214 
as compared to 183 for last year. Some 
of the decline probably was due to the 
business recession. But because all of 
the contracts for the year were at the 
increased rate, the advertising income 
increased about 4% over last year’s 
amount. 

At the time of considering the increase 
in dues there was considerable discus- 





What's Going on in ASEE ' 


W. LEIGHTON COLLINS, Secretary 


Increasing the dues of individual mem- 
bers $1.00 per year, effective July 1, 
1959, undoubtedly was the most sig- 
nificant action taken at the Pittsburgh 
meeting of the General Council and Ex- 
ecutive Board, at least in so far as the 
individual members are concerned. This 
was, however, but one step in a series 
of plans to substantially increase the in- 
come of the Society. A comprehensive 
program involving 2,700 mailings to in- 
crease the amount of advertising in the 
JoURNAL now is underway. At the pres- 
ent time the advertising income is only 
about 60% of the cost of printing the 
JourNAL, so the need for expansion is 
great. A third means of increasing in- 
come is the making of indirect cost 
charges on all special studies. This had 
been approved previously by the Execu- 
tive Board, but the recommendation of 
the Financial Policy Committee and the 
action of the General Council strength- 
ened the belief that ASEE should op- 
erate on a basis more nearly comparable 
to what is done in the research efforts of 
others. But none of these plans implies 
an abatement of the extensive efforts of 
the past two years to increase all cate- 
gories of membership. The CYET, the 
deans of engineering, Division and Sec- 
tion chairmen, and the Industrial Mem- 
bership Committee all are to be asked to 
continue their efforts. 

Funds also are to be sought from the 
National Science Foundation under its 
aid to publications program. The Year- 
book-Directory (and consequently much 
of the record keeping in the Office of the 
Secretary), special groups of papers, etc. 


1 By action of the Executive Board only 
abstracts of the minutes of its meetings and 
meetings of the General Council are pub- 
lished in the JourNaL. Anyone wanting a 
complete copy of the minutes may obtain 
them by writing to the Office of the 
Secretary. 





are to be included in the proposal. It i 
hoped that the changes economically wil 
give information regarding the Divisional 
and Sectional interests of the individu 
members and thus facilitate the furnish. 
ing of mailing lists to Divisions and 
Sections. 


Membership 


The total number of new member 
for the year was 969. This brought the 
total number of members to 9,131, the 
largest in the history of the Society. 
The 184 resignations for the year ar 
not included in this total. After the 
drops for non-payment of dues, and the 
applications for life membership are sub- 
tracted, the new fiscal year will stat 
with an individual membership of 8,955. 
The Southeast Section had the largest 
number of new members, 138, and the 
Illinois-Indiana Section was second with 
101. Five sections had fewer than 3 
new members. 

The number of industrial members in- 
creased from 147 to 172 during the year, 
and includes the Chicago, Burlington 
and Quincy Railroad. This remarkable 
growth is the result of the active efforts 
of the Industrial Membership Committee, 
whose work was climaxed by having 
three railroads (the others are the Santa 
Fe and Illinois Central) apply for indus- 
trial membership, the first time in the 
history of the Society that a railroad has 
applied. Associate membership has in- 
creased from 9 to 14, the additions being 
primarily industrial research laboratories. 

The number of affiliate members it- 
creased to 64; this contrasts with 29 of 
four years ago. This total includes newy 
elected Robert College of Istanbul, Tur 
key, and Westminster College of Sal 
Lake City. Significant in this growth i 
the number of junior colleges and smal 
liberal arts colleges stressing pre-engi- 
neering programs. Life membership wa 
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Nov., 1959 WHAT’S GOING ON IN ASEE 
voted for 11 members, bringing the total 
for the year to 25. The number of 
deaths during the year was 51. The 
lack of distinction between technical in- 
stitutes having ECPD accredited curric- 
ula and other affiliate members was re- 
ferred to the Constitution and By-Laws 
Committee with the recommendation 
that more specific recognition be given 
the ECPD group. 

The basis for institutional membership 
was discussed as a result of the confusion 
arising from the fact that some technical 
institutes are parts of universities having 
accredited degree programs and some 
are even parts of colleges of engineer- 
ing. It was agreed that membership 
should be “by grade,” and the Executive 
Board voted that the problem be referred 
to the Policy Committee for clarification. 

The employment of a half-time Assist- 
ant Secretary was reaffirmed and the 
position was budgeted for the fiscal year 
1959-60. The proposed additional office 
secretary was deleted in order to main- 
tain a balanced budget. Thus the re- 
mainder of the headquarters staff will 
consist of the Secretary on three-quarter 
time, the Editor on half-time, six office 
secretaries, and a part-time student girl. 


Money Matters 


The treasurer reported that the pro- 
forma statement for 1958-59 indicated 
an income of about $116,000, which is 
about $1,000 less than the budget, and 
total expenses of about $122,000, which 
is almost $5,000 more than the budget. 
Past experience indicates that year-end 
transfers of charges to special projects, 
award funds, etc. result in the differences 
between these estimates decreasing about 
$3,000. Thus it is judged that the 
deficit for the year will be about $2,000. 
This includes the transfer of $5,000 to 
the emergency reserve fund, which then 
will total $75,000. In order that the 
transfer to the emergency reserve be pos- 
sible, the deficit in the year’s operations 
is to be made up by transferring the 
appropriate amount from the unallocated 
reserve. The recommendation of the 
Treasurer to increase to $10,000 the 
amount budgeted for this purpose for 
1959-60 could not be followed if a bal- 
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anced budget is to be maintained. The 
Financial Policy Committee and the Ex- 
ecutive Board are firm in the belief that 
the emergency reserve must be brought 
up to 75% of the year’s operating budget 
as soon as possible, if the Society is to be 
financially sound. 

A budget of $132,200 was approved 
for 1959-60. This is an increase of 
about $15,000 over the year coming to 
a close. Sources of additional income 
are individual and institutional dues, sub- 
scriptions to the JouRNAL, and advertis- 
ing in the JournaL. The increases in 
expenditures are primarily for the em- 
ployment of the half-time Assistant Sec- 
retary and the necessary purchase of 
furniture and equipment, salary increases 
for the headquarters staff, and slight al- 
lowance for increased costs for the Jour- 
NAL, postage, and supplies and sundry 
printing. The only way a balanced 
budget could be obtained without a dues 
increase would have been to eliminate 
the half-time Assistant Secretary and the 
payment to the emergency reserve, and 
it was judged not to be in the best inter- 
ests of the Society to delete these items. 


Journal Affairs 


The Editor reported that the JouRNAL 
contained the largest number of pages 
ever printed in a given volume. A total 
of 736 papers were available for consid- 
eration for publication, 116 were printed, 
370 were not accepted for publication 
and returned to the authors, and 250 are 
being considered for next year. Of the 
736 papers, 415 came from sources other 
than the Annual Meeting. This is a 
great change from four years ago when 
there was a dearth of good papers, and 
is indicative of the increased activity in 
engineering education throughout the 
country. The total number of pages of 
advertising in the JourNAL was 16214 
as compared to 183 for last year. Some 
of the decline probably was due to the 
business recession. But because all of 
the contracts for the year were at the 
increased rate, the advertising income 
increased about 4% over last year’s 
amount. 

At the time of considering the increase 
in dues there was considerable discus- 
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sion as to whether there should be a dif- 
ferential based on age or rank, and 
whether there really should be a differ- 
ential. The two questions were finally 
referred to the Planning Committee for 
consideration in preparing its report for 
next year. That committee was given 
the specific instruction to study the struc- 
ture of the Society and to submit a com- 
prehensive report on a complete reor- 
ganization, including ECAC and ECRC, 
at the June 1960 meeting. 

The comments obtained by mail re- 
garding the “yardstick for measuring sci- 
ence and mathematics programs” were 
not sufficiently conclusive, and the en- 
dorsement of the program was referred 
to the Secondary Schools Committee of 
ECAC. 

ECRC reported it had acted favorably 
on the application of the Drexel Institute 
of Technology to participate in its pro- 
gram and that R. J. Martin was the new 
Junior Vice President. The data for the 
1959 issue of the Engineering College 
Research Review is on hand and the 
editing, being done jointly by the Secre- 
tary of ECRC and the Editor of the 
JouRNAL, is in progress. The report on 
“Research Relations Between Engineer- 
ing Educational Institutions and Indus- 
trial Organizations” has been published 
by the Small Business Administration as 
No. 23 of its Small Business Manage- 
ment Series. Copies can be purchased 
from the Superintendent of Documents, 
U. S. Government Printing Office, Wash- 
ington 25, D. C. for 25¢ each. 

ECAC reported that its new chair- 
man was H. E. Wessman and that the 
new Secretary was W. P. Kimball. 

The Engineering Economy Division 
was advised that its request for financial 
support for its publication “The Engi- 
neering Economist” was included in the 
request being submitted to the National 
Science Foundation for support of pub- 
lications. The change in name of the 
Humanistic-Social Division to “Humani- 
ties and Social Sciences” was approved. 
The request of the Chemical Engineer- 
ing Division to have a Summer School 
in 1962 at the University of Colorado 
was approved. A resolution of the Tech- 
nical Institute Division requesting a 


change in the National Defense Educa. 
tion Act of 1958 was unanimously ap. 
proved. The essence of the resolution 
is that the Act does not independenth 
recognize Technical Institute programs 
in engineering, and that since Technical 


‘ Institute programs of necessity must jn- 


clude certain specialized subject matter 
in higher education which is not neces. 
sarily applicable to transfer toward , 
bachelor’s degree, the definitions in Title 
1, Section 103, page (b) (3) should be 
amended to read: “Provides an educa- 
tional program for which it awards a 
bachelor’s degree or provides not less 
than a two year program in higher edu- 
cation for which it awards an associate 
degree or a recognized equivalent cer- 
tificate.” 

The Pacific-Southwest Section ex- 
pressed its disappointment with the April 
action of the Executive Board in not per- 
mitting it to request funds from a private 
foundation to carry out its proposed 
experimental program. The Executive 
Board had reaffirmed its original action 
that the desired $7,500 per year for three 
years should be sought from local indus- 
try. The reports of the Vice Presidents 
for Sections indicated that their major 
activities were to increase attendance, to 
achieve a greater interest of industry, to 
encourage attendance from junior cdl- 
leges and other appropriate liberal arts 
colleges, and to promote the participation 
of the Young Engineering Teachers. 

The proposal for “Engineering Presen- 
tations to Colleges and Junior Colleges” 
previously submitted to the National 
Science Foundation, was approved as a 
matter of record. The program calls for 
60 two-day visits to appropriate colleges 
by outstanding engineering educators. 
The institutions visited are to pay for 
the expenses of the speaker while on 
campus and are expected to contribute 
a portion of the travel expenses. The 
proposal for a grant to finance a series of 
meetings to draft suggestions for research 
in the teaching of engineers was ap- 
proved. The Executive Board also 
authorized the preparation of a proposal 
for bringing one or two foreign engineer 
ing educators to this country for a lecture 
tour. The proposal of the Nuclear Com- 
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mittee for making a “Study of Objective reason for making any modifications. 
Criteria for Nuclear Engineering Edu- The report of the ad hoc YET Study 
cators” to be financed by the Atomic Committee was referred to the Planning 


Energy Commission was approved. Committee. The appointment of Metal- 

In separate actions it was voted that lurgical Engineering and Ceramic Engi- 
ASEE be a co-sponsor of the following neering Committees was authorized. The 
programs, without financial responsibil- recommendations of the Constitution and 
ity, provided it has a representative on By-Laws Committee were approved; the 
the Planning Committee: Conference on suggested changes are for the purpose of 
Civil Engineering, Cooper Union; Sum- clarification of meanings and the indem- 


mer School on Nature and Properties of nification of officers. The recommenda- 
Materials, Iowa State University; YET tion of the Executive Board that a plan 
Summer School, Pennsylvania State Uni- _ for the awarding of certificates to recog- 
versity. nize scholastic achievement was approved 

The letter ballot approval to charge a by the General Council by a close vote. 
$6.00 registration fee for non-members The YET paper contest was discontinued 
attending the 1960 Annual Meeting at because of the poor response, a total of 


Purdue was made a matter of record. only eleven papers having been sub- 
Italso was voted that there be five Gen- mitted in six Sections, and because the 
eral Sessions. direct cost is about $450. 
To strengthen the position of the The next meetings will be: 
Ethics Committee in its negotiations with 
the College Placement Council relative Executive Board: 
to the adoption of “The Principles and September 20, Chicago, IIl. 
Practices of College Recruiting” (March November 11, St. Louis, Mo. 
1959 JourNAL), the previous approval s 
of the revised draft was reaffirmed with General Council: 
the added statement that there was no November 12, St. Louis, Mo. 


CATHOLIC UNIVERSITY LAUNCHES WIND TUNNEL PROJECT 


In an endeavor to help other engineering schools in the country, The Catholic 
University of America School of Engineering has started a project to develop an 
inexpensive supersonic wind tunnel for teaching purposes. This will be done by 
designing a new type of equipment, using government surplus material. 

The project, under direction of Dr. Gabriel D. Boehler of the Department 
of Aeronautical Engineering, will be financed by a grant in the amount of $14,260 
from the National Science Foundation. 

The ordinary supersonic wind tunnel for teaching purposes costing between 
$15,000 and $20,000 is beyond the budgets of most schools. The one in prospect, 
at Catholic University, using government surplus material, can be constructed, 
Dr. Boehler believes, at an approximate cost of $3,000 to $5,000. Key to the 
new equipment, around which the design will be developed, consists of the several 
hundred gas turbines now available on surplus since they are too small to start 
present-day jet engines for aircraft. 

When the supersonic wind tunnel design at Catholic University is completed, 
by July 1960, it will, if successful, be made available to other engineering schools, 








Report of ASEE Representatives to the American 
Association for the Advancement of Science 


As an affiliate of the American Associa- 
tion for the Advancement of Science, 
ASEE is represented on the AAAS 
Council. It is the function of the So- 
ciety’s representatives to see that the 
interests of the Society and of engineer- 
ing educators are appropriately presented 
at Council and other meetings of the 
AAAS, to serve as members of the Sec- 
tion M (Engineering) Committee, and 
to report to ASEE those Association ac- 
tivities of special interest and concern to 
the engineering profession. 

At the end of 1958 the members of 
the AAAS numbered 57,150, of whom 
3,715 are listed as having a primary 
interest in engineering. Numerically, 
engineers are heavily outnumbered by 
scientists, but it should be pointed out 
that, with more vigorous individual and 
Society participation, Section M can 
exert a much stronger influence on AAAS 
policies and activities. Section M has 
a strong section committee, headed by 
Clarence E. Davies (ASME) and com- 
posed of an appointed secretary, E. Paul 
Lange (EJC), four elected members at 
large, and representatives of nineteen en- 
gineering societies formally affiliated with 
the Association. 

In the year that has elapsed since 
ASEE’s representatives on the AAAS 
Council last reported, the Association has 
held an annual meeting in Washington, 
D. C. In conformance with the AAAS 
concept of offering program material of 
interdisciplinary interest, Section M held 
a series of related symposia on the gen- 
eral theme “National and International 
Aspects of Systems of Units.” The spe- 
cific subjects considered under this head- 
ing were as follows: “Measurement Units: 
Present Situation in the United States 
and Abroad”; “Practices and Problems 
in Technology”; “Practices and Problems 
in Industry, Commerce, and Defense”; 
and “Proposals for Unification and Sim- 
plification.” These sessions were well 


attended, and the caliber of the papers 
and discussions was such as to warrant 
consideration for publication in one of 





the Association’s symposium volumes, 
Interest in the subject was so high that 


- Section M’s Program Committee, under 


the chairmanship of Carl F. Kayan, js 
planning to develop the theme further 
at the Association’s 1959 meeting in Chi- 
cago, December 26-31. 

By coincidence, but in harmony with 
the theme of the main engineering sec. 
tion, the American Society of Photo. 
grammetry offered a program dealing 
primarily with photographic measure. 
ment as a tool in scientific study. Sec- 
tion M also cosponsored a program ar- 
ranged by the Engineering and Scientific 
Manpower Commissions, the National 
Academy of Sciences, and the National 
Science Foundation on “The Employ- 
ment Situation for Scientists and Engi- 
neers in 1959.” From the standpoint of 
interest and attendance, the Washington 
meetings can be rated the most success- 
ful in Section M’s history. Indications 
are that the Chicago program next De- 
cember will be equally good. 

The actions of the AAAS Council are 
reported at moderate length in the Feb- 
ruary 20 issue of Science (Vol. 129, No. 
3347, 1959, pp. 469-78). This is rec- 
ommended reading, because ASEE menm- 
bers will be interested in the deft han- 
dling of several delicate subjects, such 
as the adoption of the metric system of 
weights and measurements, control of 
nuclear weapons tests, and international 
travel and communication. Special men- 
tion may be made of the report of the 
Committee on the Social Aspects of 
Science, under the chairmanship of 
Chauncey D. Leake, Professor of Phar- 
macology at the Ohio State University 
College of Medicine and President-elect 
of the AAAS. The Council approved the 
creation of three committees to imple- 
ment Dr. Leake’s report and_ recom- 
mendations. One seven-member com- 
mittee will deal with the subject “Science 
in the Promotion of Human Welfare.” 
A five-member committee will promote 
cooperation among scientists, and an- 
other five-member committee will focus 
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on the public understanding of science. 
Once again it ‘will be noted, as in the 
Parliament of Science of 1957, engineer- 
ing has been given no place in this 
Association program, if we may judge 
fom the titles assigned to the three 
committees. 

On January 15, Paul E. Klopsteg be- 
came President of the AAAS, and Wal- 
lace R. Brode moved from the presidency 
to the chairmanship of the Board of Di- 
rectors. As noted above, Chauncey D. 
Leake is President-elect and will assume 
the responsibilities of the presidency on 
January 15, 1960. 

As reported a year ago, the Association 
discontinued publication of The Scien- 
tific Monthly, to which most engineering 
members of the Association subscribed. 
It was the announced intention to modify 
the weekly magazine Science by includ- 
ing articles of broad technological inter- 
est, but the editorial experiment during 
1958 cannot be rated as a success. In 
part, the failure reflects upon members 


, of the engineering profession, for the 


simple reason that very few manuscripts 
were submitted for publication by engi- 
neers. The editor, Graham DuShane, 
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will welcome brief technical items for 
prompt publication, and longer feature 
articles of general interest. Although 
the engineering profession can find little 
that it likes in recent issues of Science, 
it has it in its power to change the maga- 
zine’s content, and it is hoped that this 
power will be exercised. 

Another change, which has been an- 
nounced in an April 17 Council News- 
letter, is causing deep concern among 
section officers. The Board of Directors 
proposes to limit and to allocate the time 
available for sectional activities at annual 
meetings in such a way that consecutive 
symposia sessions will be precluded. As 
announced, the new policy will go into 
effect at the 1961 annual meeting in 
Philadelphia, but it is being vigorously 
opposed. It is hoped that the AAAS 
Board of Directors will modify the ruling. 
Unless the proposed policy is drastically 
modified, Section M and the other sec- 
tions of the Association will have little or 
no incentive to schedule sectional pro- 
grams at the annual meetings. 


J. H. Lampe 
Howarp A. MEYERHOFF 





NSF FELLOWSHIPS FOR GRADUATE TEACHING ASSISTANTS 
FOR THE SUMMER OF 1960 


The National Science Foundation has announced that approximately 550 Sum- 
mer Fellowships for Graduate Teaching Assistants will be offered for the summer 


of 1960. 


Designed to enable graduate teaching assistants to devote their full 


summer to study and research, the fellowships will be offered in the sciences, 


mathematics and engineering. 





Teaching assistants at the participating institutions will apply through their 
own institutions and will be screened and evaluated initially by their faculties. 
They will be judged solely on the basis of ability, as indicated by academic records, 
reference reports and other evidences of attainment. The applications will be for- 
warded—together with the institution’s recommendations—to the National Science 
Foundation for consideration. 

Summer tenures from eight to twelve weeks may be selected by the Fellow. 
The weekly stipend will range from $50 to $75 per week, to be determined by 
the Fellow’s institution. Payment of stipends will be made by the participating 
institutions from funds provided them for that purpose by the Foundation. In 


addition, the Foundation will pay each institution the tuition and fees of its Fellows. 

Application materials may be obtained from the Graduate Dean of a partici- 
pating institution, or from the Fellowships Section, Division of Scientific Personnel 
ind Education, National Science Foundation, Washington 25, D. C. Teaching 
assistants in participating institutions must submit their applications to their Grad- 
uate Deans by December 11, 1959. 








Announcement of Awards 


Nomination forms for the awards listed below and a convenient form 
for summarizing information may be obtained from the Committee Chair- 
man or from the Secretary of the Society, W. Leighton Collins, University 


of Illinois, Urbana, Illinois. 


Lamme Award 


The Lamme Award consists of a gold 
medal and bronze replica bestowed an- 
nually upon a distinguished engineering 
educator for excellence in teaching and 
contributions to research and _ technical 
literature; achievements which contribute 
to the advancement of the profession; 
and engineering college administration. 
The Lamme trust fund was established 
in memory of Benjamin Garver Lamme 
in 1928. 

Preliminary nominations should be 
submitted by letter to the Chairman of 
the Lamme Award Committee, J. C. 
Calhoun, Jr., Texas A. & M. College, 
College Station, Texas, on or before 
January 1, 1960. Additional information 
should be mailed by February 1, 1960. 


Vincent Bendix Award 


This gold medal and citation are pre- 
sented for outstanding research contribu- 
tions, either in original thought or ad- 
ministrative leadership, to a staff mem- 
ber of an engineering college in the 
United States. The Award was estab- 
lished through the efforts of the ECRC 
and the Bendix Aviation Corporation. 

Preliminary nominations should be 
submitted on or before January 1, 1960, 
to Dean Lee H. Johnson, Bendix Award 
Committee Chairman, College of Engi- 
neering, Tulane University, New Orleans, 
Louisiana. Additional information should 
be submitted by February 1, 1960. 


Curtis W. McGraw 

Research Award 

Primarily intended to recognize an 
outstanding young member of an engi- 
neering college research staff in the 
United States, the Award is limited to 
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nominees who will be under 40 years 
of age on June 30, 1960. This prize, 
sponsored by ECRC with the assistance 
of the McGraw-Hill Book Company, con- 
sists of $1,000 in cash and an engraved 
certificate. 

Preliminary nominations should be 
submitted to E. E. Litkenhous, Curtis 
W. McGraw Research Award Committee 
Chairman, Vanderbilt University, Nash- 
ville, Tennessee, by January 1, 1960. _Ad- 
ditional information should be submitted 
by February 1, 1960. 


George Westinghouse Award 


This award was established by the 
Westinghouse Educational Foundation as 
an annual award to young engineering 
teachers of outstanding ability to recog- 
nize and encourage their contributions to 
the improvement of teaching methods for 
engineering students. It consists of 
$1,000 in cash and an engraved cer- 
tificate. Nominations should be sent to 
the Chairman of the Committee, E. F. 
Obert, University of Wisconsin, Madison, 
Wisconsin, by March 1, 1960, and they 
must be accompanied by documentary 
evidence supporting major statements 
and claims. 


James H. McGraw Award 


Each year the Technical Institute Di- 
vision presents to an outstanding con- 
tributor to Technical Institute education 
this award. Established by the McGraw- 
Hill Book Company, the award consists 
of $500 and an engraved certificate. 
Nominations are to be submitted to the 
Chairman of the James H. McGraw 
Award Committee, R. Warren Marsh, 
Erie County Technical Institute, Buffalo, 
New York, by March 1, 1960. 
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The announcement of ASEE’s indus- 
trial fellowship program and the basis 
of operation were originally published in 
the January 1956 issue of the JouRNAL. 
The basis of operation is published again 
for the benefit of new members and as 
a reminder to all that the promotion of 
this program is an activity of the So- 
ciety in which each member has the 
responsibility of encouraging companies 
with which he has contacts to sponsor 
fellowships. This is particularly true of 
those who have research or consulting 
contacts. The initial incentive for the 
program was based on the recognition 
of the need for increasing the number of 
fully trained graduates in engineering 
and for the support of fundamental re- 
search in institutions of higher learning 
by industries of such size that they could 
not afford to administer programs of their 
own or which did not wish to select insti- 
tutions. An important feature of the 
program is that half of the money goes 
to the student and the other half to the 
institution to support the work. 

The need for more students with grad- 
uate training has increased during the 
intervening years, and the Industrial Fel- 
lowship Committee under the chairman- 
ship of Dr. R. A. Morgen of Purdue 
University now is making active efforts 
to increase participation in the program. 
All inquiries should be directed to him. 

The general specification for the four 
awards of the Leeds and Northrup Foun- 
dation, the rules adopted by ASEE for 
its implementation, and the procedures 
followed are given below. Other pro- 
grams would be of a similar nature. 





|. The Grant 
1. A grant of dollars a year for 
a period of years has been made 





to ASEE by the donor company. 

2. The grant is made in recognition of 
the need for increasing the number of 
graduates in engineering at the Ph.D. 
level and for the support of fundamental 
research at institutions of higher learning. 

3. This grant shall be known as the 
ASEE-(donor) Grant Number One. 


Industrial Fellowship Program of ASEE 
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1. It is the present intention of the 
donor to initiate one of the $ 
__-year grants each year until there will 
be a total of __ such grants in operation 
at a time. 

5. It is the request of the donor that 
the grants should generally be rotated 
in the several fields of engineering in 
which the donor operates, but not on a 
mandatory basis. The availability of 
suitable candidates may make it desir- 
able to depart at times from any system- 
atic rotation. 

6. The selection of both the student 
and the school shall be the responsibility 
of the ASEE (See regulations below). 

7. The institution receiving the award 
shall use the funds as follows: 





(a) An appropriate stipend to the stu- 
dent which may be considered a 
free grant not subject to income 
tax deductions. 

Ordinary tuition to the institution 
receiving the award. 

The balance to be used by the in- 
stitution as it sees fit to make up 
the difference between tuition and 
the actual costs of instruction. 


(b 


— 


8. In the case where the candidate 
selected has already obtained a master’s 
degree, so that only two additional years 
will be required to obtain the doctorate, 
the ASEE may use the funds for the 
additional year to support graduate re- 
search leading to a master’s degree in 
engineering. 

9. In the event that any candidate 
chosen by ASEE to carry out this pro- 
gram ceases to qualify or be available, 
the funds made available under the com- 
mitment may be used by ASEE in any 
manner directed in its best judgment to- 
wards carrying out the intent of the 
donation. 


Il. Eligibility and Rules for the 
Academic Year 

1. Eligibility is limited to institutional 
members of ASEE. 


2. The appropriate Deans of Engineer- 
ing and Deans of the Graduate Schools 
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are advised of the availability of the 
grant by this notice. 

3. In order for an institution to be 
eligible for this particular award, one 
of the departments mentioned by the 
donor must have granted a minimum of 


three Ph.D. degrees between January - 


1954, and June 1959. 

4. The institution must accept or de- 
cline the invitation by January 15, of the 
year in which the support is to be avail- 
able. A reply is requested as to whether 
or not the institution is eligible under the 
rules or wishes to accept the invitation. 

5. Accompanying the institution’s re- 
quest to be included in this year’s award 
should be the list of students who have 
received the Ph.D. degree and _ their 
thesis titles in an appropriate area be- 
tween the indicated dates. 

6. The Industrial Fellowship Commit- 
tee will then select the institution by a 
random distribution method. Each in- 
stitution will have one chance regardless 
of the size of the institution just as long 
as it meets the minimum requirements of 
Ph.D. awards. The Committee will ad- 
vise the successful institution of the 
award by February 15 of the current 
year. 

7. The institution will then select an 
appropriate graduate student, who, in its 
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opinion, is or can become a candidat 
for the Ph.D. degree in one of the area; 
mentioned by the donor. The award 
will be made for the fiscal year follow. 
ing the donor’s offer of the grant. When 
a student has been selected his name and 
qualifications should be sent to the chair. 


. man of the Industrial Fellowship Con. 


mittee. If the institution is unable t 
select a student before April 1, it should 
so advise the chairman of the Industrial 
Fellowship Committee. The Committee 
shall then select, by a random distribu. 
tion method, another institution; that in. 
stitution shall then have thirty days in 
which to select an eligible student. 

8. The student and the institution 
shall retain the Fellowship as long as as 
the student continues to maintain his 
status at the University, until the Ph.D, 
degree is awarded or for three years, 
whichever comes first. The award may 
not be transferred to another student. 

9. Any unused balance from the three. 
year fellowship shall be retained by 
ASEE through its Industrial Fellowship 
Committee. Rules shall be formulated 
for distribution of any such balance and 
shall consider the possibility of awarding 
one or more Fellowships at the master’s 
degree level in the appropriate disciplines 
designated by the donor. 





TEACHING POSITIONS AVAILABLE 


CIVIL ENGINEERING-STRUCTURES. 
Opportunity to head structural division, 
teaching and directing undergraduate 
and graduate programs. Attractive pos- 
sibilities in an expanding graduate and 
research program. Top salary and rank 
appropriate to qualifications. Ph.D. pre- 
ferred. Positions now open. Write to 
L. M. Laushey, Head, Civil Engineering, 
University of Cincinnati, Cincinnati 21, 
Ohio. 


THERMODYNAMICIST WITH COL- 
lateral interest in heat transfer or fluid 
flow or combustion. Ph.D. or exemplary 
credentials required. Science-oriented en- 
gineering school. Write: Dr. C. Mischke, 
Chairman, Department of Mechanical 
Engineering, Pratt Institute, Brooklyn 5, 
1 


FACULTY POSITIONS AVAILABLE. 
Faculty positions in Departments of Aero- 
nautical, Mechanical, Electrical Engi- 
neering and Applied Mechanics. Sub- 
ject fields of aerodynamics, thermody- 
namics, nuclear power, heat transfer, and 
engineering materials. Desire individuals 
with doctoral degrees to develop strong 
offerings in undergraduate and graduate 
courses, plus initiation of research of own 
choosing. Salaries open, consulting op- 
portunities available. For further in- 
formation write 50-2, JouRNAL oF ENGI 
NEERING EpucaTION, University of Il 
linois, Urbana, Illinois. 
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CANDID COMMENTS 





This section is open to comments on articles in the JouRNAL or on 
engineering education in general. Send comments to the Editor, JouRNAL 
OF ENGINEERING EpucaTIon, University of Illinois, Urbana, Illinois. 


Definition of Engineering 


I have read with great interest the 
definition of engineering proposed by the 
ECPD in the March issue of the Jour- 
vat. Making such a definition has oc- 
cupied the efforts of many engineers; 
the ECPD is to be congratulated for 
proposing a tentative definition for 
comment. 

The proposed definition suffers, I be- 
lieve, from two faults: it is defensive, 
and it short-changes the profession. I 
shall try to clarify these criticisms and 
propose what I think is a more straight- 
forward definition. 

Defensiveness can be sensed in the 
first two items under “Explanations.” 
First, no bases are stated for the group- 
ing of engineering as a profession with 
medicine and law. This is done a priori, 
a move not fully justified. By the way, 
these two professions are slighted by the 
use of the term “so-called”—not worthy 
of a professional group! 

The second item cites knowledge as 
the sole factor which distinguishes a 
profession, except in legal jurisdiction. 
Can this be true? If so, most of the 
skilled trades would be classed as 
professions. 

The ECPD has short-changed engi- 
neers somewhat by restricting its defi- 
nition. Item three does not include 
agricultural, human, industrial, medical, 
and other branches of engineering. 

Item four is the worst offender; it 
states that “study, experience, and prac- 
tice . . . are the items by which an 
engineer is judged... .” This is true, 
but the statement omits the primary 
criterion: accomplishment. The doctor 


must cure his patient and the lawyer 
must win his case; is it not demanded of 
the engineer that he solve his problem, 


define his theory, complete his design, 
meet his schedule, accomplish his goal? 
Of course, and this element must be 
included. 

Items five and six involve judgment, 
economics, and the concept of utilization. 
Judgment is necessary in all sciences 
whether we are speaking of economics 
or mathematics, the ‘exact’ science. It 
is gained over the years from study, 
experience, and practice, and is vital in 
all phases of engineering, not merely the 
economic one. With the ever-increasing 
certainty and use of market surveys, cost 
analyses, and product evaluation meth- 
ods, the economics involved in engineer- 
ing have become less seat-of-the-pants 
and much more specific. Let us not 
neglect the advances made in this field. 
Finally, utilization involves far more than 
simple combination of nature’s resources 
and the engineers’ “. . . aim to improve 
human welfare.” I shall deal more with 
this in a moment; suffice it to say that 
the engineer must use his judgment, his 
understanding of physical phenomena, 
and his intellect in order to utilize 
nature’s resources for the benefit of 
mankind. 

Traditionally, society has accepted 
theology, law, and medicine as_ the 
“three professions.” Within the past few 
decades, the technologist has become 
similarly eminent in terms of the train- 
ing required of him and his influence in 
our civilization. Some elements of the 
technological body of men have become 
concerned with their status in society; 
these are the engineers, for they come 
into contact with other elements of so- 
ciety more frequently than the scientists 
(who, by the way, have abetted the en- 
gineer’s concept of himself as a second- 
class technologist). This concern is mani- 
festing itself in the current effort of engi- 
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neers, through their societies, to raise 
themselves to the level of the ‘fourth 
profession.’ 

(One might inquire at this point 
whether it is the responsibility of the 
societies, the schools, industry, or the 


individuals to make engineering a pro- - 


fession. ) 

As an initial step towards this goal, 
engineers are doing some serious soul- 
searching and are trying very hard to 
define the scope (and limits!) of their 
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is to be found in the factors which ¢. 
lineate any profession. 

Therefore, engineering is the profes. 
sion devoted to bringing technologica 
benefit to mankind through any meay 
at hand. Whether these means ar 
clever ingenuity, meticulous application 
of fundamentals, or inspired research 
begs the issue; the engineer must effer. 
tively wield any of these tools to produ 
a net good. And, of course, he must lk 
able to judge whether his goals are i 





calling. This is difficult, for men termed 
engineers these days do everything from 
making flower pots to three-dimensional 
boundary layer research. Wherein lies 
the common thread? How can a single 
statement equate all of these in terms of 
their work? It cannot be done. The 
commonness, our sought-after definition, 


fact good. 

It is my sincerest hope that these con. 
ments are of value to you and the ECP) 
in this difficult task. I fully realize that 
there are many things I have left w. 
said, and that this note is sketchy at beg 


JeRoLD L. SweEDLow 


NSF INVITES PROPOSALS FOR SUMMER CONFERENCES 
FOR COLLEGE TEACHERS 


The National Science Foundation will continue to support in 1960 an experiment 
program of some 20 Summer Conferences designed primarily for college teachers o 
engineering, science, and mathematics. The Conferences are of shorter duration 
than, but generally similar to, the Summer Institutes which the Foundation has su- 
cessfully supported in recent years. 

Colleges and universities interested in sponsoring such conferences are invited to 
request further information from the Program Director for Summer Institutes, Nationa 
Science Foundation, Washington 25, D. C. The deadline for submitting proposals is 
December 15, 1959. 

Although planned and directed by the Nation’s institutions of higher education, 
Summer Conferences are supported by Foundation funds to defray direct operation 
costs plus expenses of participants. Summer Conferences extend over a one-to-three- 
week period and are primarily for college teachers. In a few cases secondary school 
teachers may be included for particular purposes. 

Summer Conferences are directed toward strengthening teachers’ mastery of engi- 
neering, science, or mathematics, and increasing their capacity as teachers. A typical 
Conference might consider a specialized area of engineering, science, or mathematics, 
or it might be devoted to recent advances in a particular discipline. The materia 
might be presented through short courses or through a series of lectures by visiting 
specialists. In some cases Conferences might encourage participants to choose specific 
areas for discussion. Selection of participants in made by the host institutions. Col- 
lege and university staff members wishing to participate will submit applications 
directly to the sponsoring school, NOT the Foundation. Announcement of the sponsot- 
ing institutions will be made by the National Science Foundation about February |, 
1960. 
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ECRC Officers, 1959-60 


Chairman: K. F. Wendt, University of Wisconsin, Madison 6, Wis. 

Vice Chairman: H. W. Barlow, Washington State University, Pullman, Wash. 

Vice Chairman: R. J. Martin, University of Illinois, Urbana, Ill. 

Secretary: Renato Contini, New York University, New York, N. Y. 

Directors: J. C. Calhoun (1961), A.&M. College of Texas, College Station, Tex.; C. C. 
Chambers (1960), University of Pennsylvania, Philadelphia, Pa.; C. A. Dunn (1960), 
Oklahoma State University, Stillwater, Okla.; F. L. Foster (1962), Massachusetts In- 
stitute of Technology, Cambridge, Mass.; H. B. Gotaas (1961), Northwestern University, 
Evanston, IIl.; L. H. Johnson (1962), Tulane University, New Orleans, La. 


ECRC Committees 


Relations with Federal Government: 
Chairman: F. L. Foster, Massachusetts In- 
stitute of Technology; Vice Chairman: R. 
J. Woodrow, Princeton University; J. E. 
Boyd, Georgia Institute of Technology; 
H. B. Gotaas, Northwestern University; G. 
H. Lee, Rensselaer Polytechnic Institute; 
R. J. Martin, University of Illinois; R. A. 
Morgen, Rose Polytechnic Institute; D. S. 
Murray, University of Pennsylvania; W. 
E. Quinsey, University of Michigan; H. K. 
Work, New York University 


Relations with Industrial Agencies: 
Chairman: M. A. Williamson, Pennsyl- 
vania State University; Forrest Allen, In- 
ternational Nickel Co.; G. W. Giddings, 
General Electric Research Laboratories, 
Crotonville, Ossining, N. Y.; G. W. Green, 
California Institute of Technology; M. W. 
Kriegel, Jersey Production Research Co.; 
C. H. Lorig, Battelle Memorial Institute; 
Aaron Rose, A.&M. College of Texas; 
R. H. Thomas, Case Institute of Tech- 
nology; H. K. Work, New York University 


Program: 
Chairman: J..W. Hoffman, Michigan State 
University; W. H. Boghosian, University 
of Pennsylvania; J. C. Calhoun, A. & M. 
College of Texas; N. A. Hall, Yale Uni- 
versity; M. B. Scott, Purdue University 


Research Administration: 


Chairman: R. E. Burroughs, University of 
Michigan; H. W. Barlow, Washington 
State University; J. C. Boyce, Illinois In- 
stitute of Technology; F. L. Foster, Mas- 
sachusetts Institute of Technology; George 
Gerard, New York University; George 


Hickox, Engineering Research and De- 
velopment Lab., Ft. Belvoir, Va.; J. S. 
McNown, University of Kansas 


Curtis W. McGraw Award: 

Chairman: E. E. Litkenhous, Vanderbilt 
University; R. E. Fadum, North Carolina 
State College; M. E. Forsman, University 
of Florida; George Gerard, New York 
University; H. B. Gotaas, Northwestern 
University; C. M. Sliepcevich, University 
of Oklahoma 


Vincent Bendix Award: 

Chairman: L. H. Johnson, Tulane Uni- 
versity; C. C. Chambers, University of 
Pennsylvania; J. R. Ragazzini, New York 
University; J. H. Rushton, Purdue Uni- 
versity; J. D. Ryder, Michigan State Uni- 
versity; M. A. Williamson, Pennsylvania 
State University 


Nominating Committee: 
Chairman: R. J. Woodrow, Princeton Uni- 
versity; F. C. Lindvall, California Insti- 
tute of Technology; H. K. Work, New 
York University 


Publications: 
Chairman: Renato Contini, New York 
University; K. F. Wendt, University of 
Wisconsin; H. K. Work, New York Uni- 
versity 


Revision for Qualifications for Member- 
ship in ECRC (ad hoc): Chairman: C. 
C. Chambers, University of Pennsylvania, 
Philadelphia, Pa.; C. A. Dunn, Oklahoma 
State University; H. B. Gotaas, Northwest- 
ern University 


ECAC Officers, 1959-60 


Chairman: H. E. Wessman, University of Washington, Seattle, Wash. 
Secretary: W. P. Kimball, Dartmouth College, Hanover, N. H. 
Executive Committee: G. B. Carson, Ohio State University, Columbus, Ohio (1960); L. H. 


Johnson, Tulane University, New Orleans, La. (1960); G. A. Marston, University of 
Massachusetts, Amherst, Mass. (1960); L. K. Downing, Howard University, Washington, 
D. C. (1961); L. R. Quarles, University of Virginia, Charlottesville, Va. (1961) 
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International Relations: 

Chairman: J. G. Young, University of 
Michigan; Merl Baker, University of Ken- 
tucky; H. W. Bibber, Union College; 
Harold Flinsch, University of South Caro- 
lina; K. C. Harder, Office of Naval Re- 
search; S. B. Ingram, Bell Telephone 
Laboratories; H. K. Justice, University of 
Cincinnati; H. T. Maser, General Electric 
Company; J. O. Outwater, University of 
Vermont; J. R. Pearson, University of 
Michigan; F. M. Tiller, University of 
Houston; Ernst Weber, Polytechnic Insti- 
tute of Brooklyn; W. R. Weems, Massa- 
chusetts Institute of Technology 


Manpower: 
Chairman: Harold Torgersen, University of 
Connecticut; H. H. Armsby, U. S. De- 
partment of Health, Education and Wel- 
fare; R. W. Cain, Bureau of Labor 
Statistics; W. T. Cavanaugh, National 
Office Management Association; Harold 
Hertenstein, McDonnell Aircraft Corpora- 
tion; S. B. Ingram, Bell Telephone Lab- 
oratories; G. D. Lobingier, Westinghouse 
Electric Corporation; D. C. Metz, Uni- 
versity of Dayton; Bernard Michael, U. S. 
Department of Labor; F. W. Trezise, 
University of Illinois, Navy Pier; M. H. 
Trytten, National Academy of Sciences 


Military Affairs: 
Chairman: L. H. Johnson, Tulane Uni- 
versity; H. A. Bolz, Ohio State University; 
A. S. Campbell, University of Maine; J. C. 
Calhoun, Texas A. & M. College; J. R. 
Cudworth, University of Alabama; T. H. 
Evans, Colorado State University; W. L. 


Affiliate Membership: W. J. Owens, Chair- 
man, Bridgeport Engineering Institute, 
Bridgeport, Conn.; C. E. Deakins, G. G. 
Mallinson, C. H. Matz, E. B. Van Dusen, 
E. B. Weinberg 

Annual Meeting: E. C. Easton, Chairman, 
Rutgers University, New Brunswick, N. J.; 
Merl Baker, H. W. Barlow, Walton Fors- 
tall, G. A. Hawkins, E. D. Howe, W. I. 
Short, L. M. Vallely, W. Leighton Collins, 
ex officio 

Awards Policy: H. O. Croft, Chairman, 
University of Missouri, Columbia, Mo.; 
J. C. Elgin, Harold Flinsch 

Constitution and By-Laws: C. A. Brown, 

Chairman, General Motors Institute, Flint, 

Mich.; A. S. Campbell, J. R. Cudworth, 

L. E. Grinter, V. S. Haneman, Jr. 
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ECAC Committees 


Everitt, University of Illinois; G. A. Mars. 
ton, University of Massachusetts; J. R 
Van Pelt, Michigan College of Mining 
and Technology 


Secondary Schools: 

Chairman: A. R. Spalding, Purdue Uni. 
versity; N. L. Freeman, New York State 
Education Department; D. C. Jackson, 
Ballistic Research Laboratories, Aberdeen 
Proving Ground; A. P. Johnson, Newark 
College of Engineering; W. D. Mcllvaine, 
Ramo-Wooldridge Corporation; G. A, 
Rietz, General Electric Company; G. F, 
Rodgers, Coast Guard Academy; H, P, 
Skamser, California State Polytechnic Col- 
lege; Otto J. M. Smith, University of 
California at Berkeley. 


Selection, Guidance and Placement: 
Chairman: A. P. Johnson, Newark College 
of Engineering; D. S. Bridgman, 98 High- 
land Ave., Rowayton, Conn.; J. R. Cud- 
worth, University of Alabama; J. W. 
Dean, Westinghouse Electric Corpora- 
tion; R. C. Ernst, University of Louis- 
ville; A. R. Hellwarth, University of 
Michigan; Frank Kerekes, Michigan Col- 
lege of Mining and Technology; D. H. 
Moyer, Cornell University; M. E. Norton, 
General Electric Co.; W. D. Purvne, Ore- 
gon Technical Institute; H. P. Skamser, 
California State Polytechnic College; L. 
G. Smith, Baltimore Gas and Electric 
Company; A. R. Spalding, Purdue Uni- 
versity; C. H. Stephans, Newark College 
of Engineering; J. G. Young, University 
of Michigan 


Society Committees, 1959-60 


Development of Engineering Faculties: 
H. L. Hazen, Chairman, Massachusetts In- 
stitute of Technology, Cambridge, Mass.; 
R. E. Bolz, J. C. Boyce, D. S. Bridgman, 
W. L. Everitt, M. D. Hooven, W. C. 
White, H. A. Foecke, Project Director 

Division Activities—General: H. W. Bar- 

low, Chairman, Washington State Uni- 

versity, Pullman, Wash.; Committee mem- 
bers are chairmen and General Council 

Representatives of the following Divisions: 

Cooperative Education, Educational Meth- 

ods, Engineering Economy, Engineering 

Graphics, English, Evening Engineering 

Education, Graduate Studies, Humanities 

and Social Sciences, Mathematics, Physics, 

Relations With Industry, Technical Insti- 

tutes and Chairmen of the following Com- 
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mittees: Ethics, Technical Institute Cur- 
ricula, and Young Engineering Teachers 

Division Activities—Instructional and Cur- 
ricula: E. C. Easton, Chairman, Rutgers 
University, New Brunswick, N. J.; Com- 
mittee members are Chairmen and Gen- 
eral Council Representatives of the fol- 
lowing Divisions: Aeronautical, Agricul- 
tural, Architectural, Chemical, Civil, Elec- 
trical, Industrial Engineering, Mechanical 
Engineering, Mechanics, Mineral, and 
Chairmen of the following Committees: 
Ceramic Engineering, Engineering School 
Libraries, Metallurgical Engineering, Nu- 
clear, and Textile Engineering 

EJC Study (ad hoc): J. H. Davis, Chair- 
man, Stevens Institute of Technology, 
Hoboken, N. J.; W. T. Alexander, H. H. 
Armsby, W. L. McCabe, C. W. Muhlen- 
bruch, K. F. Wendt, R. J. Woodrow 

Editorial: P. T. Bryant, Chairman, Univer- 
sity of Illinois, Urbana, IIl.; C. E. Bennett, 
Renato Contini, A. H. Cooper, W. G. 
Crouch, R. O. Darling, B. J. Dasher, A. 
W. Davis, H. A. Foecke, Amy V. Hall, 
Lee Harrisberger, J. L. Imhoff, J. J. 
Kauzlarich, W. W. Kriegel, Arthur Lesser, 
Jr., G. A. Marston, T. L. Martin, Jeanne 
I. Miller, J. M. Moore, W. E. Restemeyer, 
H. T. Rice, T. H. Rockwell, G. R. Shaw, 
W. L. Shick, B. H. Ulrich, Jr., H. L. 
Wakeland 

Employment Services (ad hoc): Frank 
Kerekes, Chairman, Michigan College of 
Mining and Technology, Houghton, Mich.; 
J. G. Richter, R. L. Wooldridge 

Engineering School Libraries: Jeanette 
Poor, Chairman, Cornell University, Ith- 
aca, N. Y.; R. E. Betts, Dorothy M. Cros- 
land, K. H. Fagerhaugh, Madeleine Gib- 
son, R. H. Moody, J. P. McGowan, J. H. 
Moriarty, Mary F. Pinches, I. A. Tumble- 
son, W. S. Yenawine 

Ethics: John Gammell, Chairman, Director 
of Graduate Training, Allis Chalmers 
Manufacturing Co., Box 512, Milwaukee 
1, Wis.; F. T. Agthe, F. L. Cason, J. C. 
Choppesky, N. A. Christensen, C. S. 
Crouse, J. D. Davis, Jr., C. A. Dunn, C. H. 
Ebert, P. G. Ellis, S. P. Olmsted, T. E. 
Stelson, R. E. Swift 

Financial Policy: R. J. Woodrow, Chair- 
man, Princeton University, Princeton, 
N. J.; C. C. Chambers, John Gammell, 
Arthur Lesser, Jr., Thorndike Saville, W. 
W. Burton, ex officio, W. Leighton Collins, 
ex officio 

George Westinghouse Award: E. F. Obert, 
hairman, University of Wisconsin, Madi- 
son, Wis. (1960); W. K. LeBold (1960), 
T. H. Evans (1961), E. J. Lindahl 
(1961), W. M. Rohsenow (1962), D. 
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W. VerPlanck (1962), Glenn Murphy 
(1963), Samuel Seely (1963), G. D. 
Lobinger, ex officio 

Honorary Membership: G. W. Farnham, 
Chairman, The Ronald Press, New York 
City, N. Y. (1960); M. M. Boring (1960), 
E. L. Grant (1960), F. C. Lindvall 
(1961), W. D. Jordan (1961), E. W. 
Schilling (1961), William Allan (1962), 
N. W. Dougherty (1962), J. F. Downie 
Smith (1962) 

Industrial Fellowship: R. A. Morgen, 
Chairman (1962), Rose Polytechnic Insti- 
tute, Terre Haute, Ind.; T. W. Bonner 
(1960), M. E. Forsman (1960), W. A. 
Lewis (1960), J. F. Downie Smith 
(1960), M. M. Boring (1961), C. M. 
Burrill (1961), P. F. Keim (1961), R. J. 
Martin (1961), G. H. Lee (1962), W. D. 
McIlvaine (1962), H. P. Wile (1962) 

Industrial Membership: H. Russell Bintzer, 
Chairman, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa.; F. E. Allen, B. 
H. Amstead, B. C. Baker, Merl Baker, 
R. M. Boarts, E. W. Boehne, B. C. Boul- 
ton, Walter Bristol, R. O. Darling, H. W. 
Gouldthorpe, H. E. Heath, Jack Kadushin, 
D. F. Livermore, H. E. McCallick, A. D. 
Preston, D. L. Pyke, C. E. Schaffner, C. 
Wandmacher, R. L. Wooldridge 

James H. McGraw Technical Institute 
Award: R. Warren Marsh, Chairman, 
Erie County Technical Institute, Buffalo, 
N. Y. (1960); C. S. Jones (1960), G. 
Ross Henninger (1961), M. W. Roney 
(1961), Bonham Campbell (1962), H. H. 
Kerr (1962), A. Ray Sims (1961), ex 
officio 

Lamme Award: J. C. Calhoun, Jr., Chair- 
man, (1961), Texas A. & M. College, 
College Station, Texas; R. E. Fadum 
(1960), J. C. McKeon (1960), J. T. 
Rettaliata (1960), R. S. Burington (1961), 
R. L. Sweigert (1961), M. R. Lohmann 
(1962), H. B. Gotaas (1962), D. H. 
Pletta (1962), J. H. Lampe (1963), R. 
W. Van Houten (1963) 

Loss of Faculty to Industry (ad hoc): 
A. R. Hellwarth, Chairman, University of 
Michigan, Ann Arbor, Mich.; L. R. Baker, 
M. M. Boring, D. S. Bridgman, H. L. 
Hazen, J. Stuart Johnson, L. H. Lamouria, 
D. L. Pyke, R. W. Van Houten 

Manpower: (See ECAC for committee 
personnel ) 

Military Affairs: (See ECAC for committee 
personnel ) 

National Legislation: T. S. Crawford, 
Chairman (1960), University of Rhode 
Island, Kingston, R. I.; Walter Hartung 
(1960), J. C. Elgin (1961), R. A. Mor- 
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gen (1961), P. H. Robbins (1962), L. K. 
Wheelock (1962) 

Nominating: W. L. Everitt, Chairman, Uni- 
versity of Illinois, Urbana, Ill.; W. T. Alex- 
ander, H. H. Armsby, D. Bartholomew, 
P. F. Chenea, G. J. Christensen, A. B. 
Drought, J. Geradi, A. F. Gould, A. R. 


Gruehr, H. M. Hess, A. S. Janssen, R. L. © 


Langenheim, E. J. Lindahl, F. C. Lind- 
vall, A. J. McGaw, H. A. Moench, R. B. 
Russ, G. E. Spencer, H. I. Tarpley, B. A. 
Whisler, C. L. Wilson 

Nominating—ECAC: (See ECAC for com- 
mittee personnel ) 

Nominating—ECRC: (See ECRC for com- 
mittee personnel ) 

Nuclear: R. W. Moulton, Chairman, Uni- 
versity of Washington, Seattle, Wash.; 
H. R. Beatty, W. H. Crew, T. R. Cuyken- 
dall, C. E. Dryden, H. J. Gomberg, W. 
W. Grigorieff, H. B. Hansteen, H. S. Isbin, 
Harold Lurie, R. J. Martin, L. H. Mc- 
Ewen, L. V. McLean, Glenn Murphy, F. 
E. Myers, R. A. Patterson, C. O. Smith, 
W. F. Stokey, E. A. Trabant, J. R. Van 
Horn, M. W. White 

Planning: W. T. Alexander, Chairman 
(1962), Northeastern University, Boston, 
Mass., H. R. Bintzer (1960), C. A. Brown 
(1960), D. C. Drucker (1961), F. C. 
Lindvall (1961), W. L. Everitt (1962), 
Glenn Murphy (1962) 

Program—ECRC: (See ECRC for com- 
mittee personnel ) 

Publications: W. Leighton Collins, Chair- 
man, University of Illinois, Urbana, IIl.; 
R. F. Bitner, R. C. Brinker, W. C. Laity, 
W. G. Stone, Leon Trilling, P. T. Bryant, 
ex officio, Renato Contini, ex officio, W. P. 
Kimball, ex officio 

Publications—ECRC: (See ECRC for com- 
mittee personnel ) 

Public Information: J. I. Mattill, Chairman, 
Massachusetts Institute of Technology, 
Cambridge, Mass.; I. S. Blumenfeld, P. T. 
Bryant, Warren Dana, R. O. Darling, H. 
C. Gillespie, Roland Paine, G. Carleton 
Pearl, G. A. Speers, L. K. Wheelock, Rob- 
ert Wycoff 

Registration Law: J. H. Sams, Chairman, 
Clemson A. & M. College, Clemson, S. C.; 
C. A. Dunn, Albert Haertlein 

Relations With Federal Government: (Sce 
ECRC for committee personnel ) 

Relations With Industrial Research Agen- 
cies: (See ECRC for committee person- 
nel) 

Research Administration: (See ECRC for 
committee personnel) 

Relations With the National Science 

Foundation (ad hoc): R. H. Roy, Chair- 

’ man, Johns Hopkins University, Baltimore, 
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Md.; G. B. Carson, C. C. Chambers, R, 4 
Morgen, G. M. Nordby 


Secondary Schools: (See ECAC for com. 


mittee personnel ) 

Sections and Branches—Eastern: R. (¢ 
Owens, Chairman, Illinois Institute 0 
Technology, Chicago, IIL, 
Members; Chairmen and General Coup. 
cil Representatives of the following Se. 
tions: Allegheny, Illinois-Indiana, Micki. 
gan, Middle Atlantic, National Capit: 
Area, New England, Ohio, Southeastem, 
Upper New York-Ontario; and Chairmen 
of the following Branches: University of 
Alabama, Clarkson College of Technology, 
University of Detroit, University of Flor. 
ida, University of Illinois, Navy Pier, Chi- 
cago, Illinois; Lafayette College, Univer. 
versity of Maine, North Carolina State 
College, Northeastern University, Purdue 
University, University of Tennessee 


Sections and Branches—Western: C. L. 


Eckel, Chairman, University of Colorado, 
Boulder, Colo.; Committee Member: 
Chairmen and General Council Repre- 
sentatives of the following Sections: 
Kansas-Nebraska, Missouri-Arkansas, North 
Midwest, Pacific Northwest, Pacific South. 
west, Rocky Mountain, Southwest; ani 
Chairmen of the following Branches: 
Colorado State University, Colorado 
School of Mines, University of Colorado, 
Michigan College of Mining & Tech 
nology, University of Minnesota, Texas 
A. & M. College, Washington State Uni- 
versity, University of Washington - 


Selection and Guidance: (See ECAC fo 


committee personnel) 


Technical Institute Education Committee: 


M. R. Graney, Chairman, University of 
Dayton, Dayton, Ohio; B. C. Boulton, 
Jeanne Miller, L. F. Smith 


Technical Institute Evaluation Steering 


Committee: C. C. Tyrrell, Chairman, 
Broome Technical Community College; 
H. R. Beatty, Wentworth Institute; B. ¢. 
Boulton, McDonnell Aircraft Corporation; 
K. A. Brunner, U. S. Office of Education; 
M. L. Graney, University of Dayton; 6. 
Ross Henninger, Ohio Mechanics Inst- 
tute; H. H. Kerr, Ryerson Institute of 
Technology; C. H. Lawshe, Purdue Uni- 
versity; V. E. Neilly, Pennsylvania State 
University; W. C. White, Northeasten 
University 


National Survey of Technical Institut 


Education: K. L. Holderman, Chairmai, 
Pennsylvania State University, University 
Park, Pa.; H. R. Beatty, M. M. Boring 
C. J. Freund, G. A. Gullette, C. } 
Henninger, Director, R. L. Shurter, L. F 
Smith 
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Textile Engineering: M. J. Lydon, Chair- 
main, Lowell Technological Institute, 
Lowell, Mass.; C. L. Adams, Stanley 
Backer, H. A. Dickert, C. F. Edlund, R. 
K. Flege, W. J. Hamburger, M. E. Heard, 
G. E. Hopkins, L. A. Runton, E. P. 
Stevenson, J. L. Taylor 

To Study Accreditation by Individual 
States (ad hoc): (See ECAC for com- 
mittee personnel ) 


Young Engineering Teachers: 
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Vincent Bendix Award: (See ECRC for 


committee personnel ) 


Visiting Engineers: C. C. Chambers, Chair- 


man, University of Pennsylvania, Philadel- 
phia, Pa.; J. C. Calhoun, Jr, W. E. 
Rogers, D. L. Trautman 

= Fe 
Andersen, Chairman, Rice Institute, Hous- 
ton, Texas; L. A. Rubin, Charley Scott, 
F. R. Bonanno, J. M. Moore, Barbara Bill- 
ings, J. A. Roberson 


Officers of Divisions, 1959-60 


Aeronautical: 

Chairman: D. W. Dutton, Georgia In- 
stitute of Technology, Atlanta, Ga. 

V. Chairman: J. W. Hoover, University 
of Florida, Gainesville, Fla. 

Secretary: J. H. Polve (Lt. Col. USAF), 
USAF Academy, Colorado 

Repr.: V. S. Haneman, Jr., USAF, Air 
Force Unit Post Office, Los Angeles 45, 

alif 


Calif. 

Editor: B. H. Ulrich, Jr., West Virginia 
University, Morgantown, W. Va. 

Program Chm.: G. C. Clementson (Col. 
USAF), USAF Academy, Colorado 

Exec. Comm.: E. W. Anderson, B. C. 
Boulton, H. M. DeGroff, D. W. Dutton, 
J. W. Hoover, Wiley Sherwood, H. S. 
Stillwell 


Agricultural: 
Chairman: E. T. Swink, Virginia Poly- 
technic Institute, Blacksburg, Va. 
V. Chairman: A. W. Farrall, Michigan 
State University, East Lansing, Mich. 
Secretary: R. A. Palmer, 420 Main Street, 
St. Joseph, Mich. 

Repr.: G. E..Spencer, Purdue University, 
Lafayette, Ind. 

Editor: H. L. Wakeland, University of 
Illinois, Urbana, Il. 

Program Chm.: J. B. Liljedahl, Purdue 
University, Lafayette, Ind. 

Exec. Comm.: A. W. Farrall, R. A. 
Palmer, L. H. Skromme, G. E. Spencer, 
E. T. Swink 


Architectural: 
Chairman: M. W. Isenberg, Pennsylvania 
State University, University Park, Pa. 

V. Chairman: C. K. Wang, University of 

Illinois, Urbana, III. 
Secretary: G. H. Albright, Pennsylvania 
State University, University Park, Pa. 
Repr.: A. J. McGaw, University of Wyo 
ming, Laramie, Wyo. 
Program Chm.: C. K. Wang, University 
of Illinois, Urbana, II} 





Exec. Comm.: G. H. Albright, M. W. 
Isenberg, A. J. McGaw, C. K. Wang 


Chemical: 


Chairman: H. P. Munger, Republic Steel 
Corp., Independence, Ohio 

V. Chairman: C. R. Wilke, University of 
California, Berkeley, Calif. 

Secretary: C. E. Littlejohn, Clemson Col- 
lege, Clemson, S. Car. 

Repr.: R. W. Moulton; University of 
Washington, Seattle, Wash. 

Exec. Comm.: Lloyd Berg, M. H. Chet- 
rick, C. E. Littlejohn, R. W. Moulton, 
H. P. Munger, C. R. Wilke 


Civil: 


Chairman: L. K. Downing, Howard Uni- 
versity, Washington, D. C. 
V. Chairman: F. B. Farquharson, Uni- 
versity of Washington, Seattle, Wash. 
Secretary: G. R. Shaw, Rensselaer Poly- 
technic Institute, Troy, N. Y. 

Repr.: B. A. Whisler, Pennsylvania State 
University, University Park, Pa. 

Editor: G. R. Shaw, Rensselaer Poly- 
technic Institute, Troy, N. Y. 

Program Chm.: F. B. Farquharson, Uni- 
versity of Washington, Seattle, Wash. 

Exec. Comm.: M. E. Bender, R. C. 
Brinker, A. T. Granger, E. E. Johnson, 
P. F. Keim, W. S. LaLonde, Harmer 
Weeden 


Cooperative Education: 


Chairman: J. W. Harkey, Southern Metho- 
dist University, Dallas, Tex. 

V. Chairman: H. M. Dent, General Motors 
Institute, Flint, Mich. 

Secretary: H. T. Rice, Esso Standard Oil 
Company, Linden, N. J. 

Repr.: R. L. Wooldridge, Northeastern 
University, Boston, Mass. 

Editor: H. T. Rice, Esso Standard Oil 
Company, Linden, N. J. 

Exec. Comm.: J. L. Cain, H. M. Dent, 
J. W. Harkey, H. T. Rice, R. L. Wool- 
dridge 
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Educational Methods: 


Chairman: H. W. Case, University of 
California at Los Angeles 

V. Chairman: W. K. LeBold, Purdue Uni- 
versity, Lafayette, Ind. 

Secretary: H. A. Foecke, University of 
Notre Dame, Notre Dame, Ind. 


Repr.: H. I. Tarpley, Pennsylvania State - 


University, University Park, Pa. 
Editor: H. A. Foecke, University of 
Notre Dame, Notre Dame, Ind. 
Exec. Comm.: T. A. Boyle, H. W. Case, 
H. A. Foecke, E. K. Kraybill, W. K. 
LeBold, C. E. Schaffner, H. I. Tarpley 


Electrical Engineering: 

Chairman: J. H. Mulligan, Jr., New York 
University, New York 53, N. Y. 

Prog. Chm.: J. H. Mulligan, Jr., New 
York University, New York 53, N. Y. 
V. Chairman: W. B. Boast, Iowa State 

University, Ames, Iowa 

Secretary: B. J. Dasher, Georgia Institute 
of Technology, Atlanta 13, Ga. 

Editor: B. J. Dasher, Georgia Institute of 
Technology, Atlanta 13, Ga. 

Repr.: J. S. Johnson, Wayne State Uni- 
versity, Detroit 2, Mich. 

Exec. Comm.: W. B. Boast, B. J. Dasher, 
A. V. Eastman, J. S. Johnson, J. H. 
Mulligan 

Engineering Economy: 

Chairman: F. A. Gitzendanner, Standard 
Oil Company of Indiana, Whiting, Ind. 

V. Chairman: N. N. Barish, New York 
University, New York 53, N. Y. 

Secretary: G. J. Matchett, Illinois In- 
stitute of Technology, Chicago, Il. 

Repr.: A. R. Gruehr, Polytechnic In- 
stitute of Brooklyn, Brooklyn, N. Y. 

Editor: A. Lesser, Jr., Stevens Institute 
of Technology, Hoboken, N. J. 

Exec. Comm.: N. N. Barish, F. A. Gitzen- 
danner, A. Lesser, Jr., G. J. Matchett, 
M. K. Smith, R. O. Swalm 

Engineering Graphics: 

Chairman: Albert Jorgensen, University 
of Pennsylvania, Philadelphia 4, Pa. 

V. Chairman: Irwin Wladaver, New York 
University, New York 53, N. Y. 

Prog. Chm.: Albert Jorgensen, University 
of Pennsylvania, Philadelphia 4, Pa. 
Secretary: E. M. Griswold, The Cooper 
Union, Cooper Square, New York 3, 

N. Y. 

Repr.: Jasper Gerardi, University of De- 
troit, Detroit, Mich. 

Editor: (Journal of Engineering Graphics ) 
W. L. Shick, University of [Illinois, 
Urbana, IIl. 

(Graphics Science Dept.) E. W. Jacunski, 

University of Florida, Gainesville, Fla. 
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Exec. Comm.: E. D. Black, L. C. Chris. 
tianson, Jasper Gerardi, E. M. Gris. 
wold, E. W. Jacunski, Albert Jorgensen, 
R. D. LaRue, A. P. McDonald, y, 
McNeary, J. H. Porsch, J. S. Rising 
W. L. Shick, B. L. Wellman, Irwip 
Wladaver 


English: 

Chairman: J. W. Souther, University of 
Washington, Seattle 5, Wash. 

V. Chairman I and Prog. Chm.: W. 
Crater, Newark College of Engineering 
Newark 2, N. J. 

V. Chairman II: F. R. Smith, Air Force 
Institute of Technology, Wright Past. 
terson Air Force Base, Ohio 

Secretary: W. G. Crouch, University of 
Pittsburgh, Pittsburgh 13, Pa. 

Repr.: G. J. Christensen, Lehigh Uni- 
versity, Bethlehem, Pa. 

Editor: W. G. Crouch, University of 
Pittsburgh, Pittsburgh, Pa. 

Exec. Comm.: G. J. Christensen, W. H. 
Crater, J. S. Cook, F. R. Smith, J. W. 
Souther 


Evening Engineering Education: 

Chairman: S. B. Ingram, Bell Telephone 
Laboratories, Murray Hill, N. J. 

V. Chairman: W. R. Turkes, University 
of Pittsburgh, Pittsburgh, Pa. 

Secretary: R. S. Ramsey, Carnegie Insti- 
tute of Technology, Pittsburgh, Pa. 

Repr.: E. A. Salma, New York University, 
New York, N. Y. 

Exec. Comm.: S. B. Ingram, R. S. Ran- 
sey, E. A. Salma, W. R. Turkes 


Graduate Studies: 

Chairman: J. L. Meriam, University of 
California, Berkeley 4, Calif. 

V. Chairman: D. H. Pletta, Virginia 
Polytechnic Institute, Blacksburg, Va. 

Secretary: E. E. Litkenhous, Vanderbilt 
University, Nashville, Tenn. 

Repr.: P. F. Chenea, Purdue University, 
Lafayette, Ind. 

Editor: T. L. Martin, University of Ar: 
zona, Tucson, Ariz. 

Exec. Comm.: D. C. Drucker, G. D. 
Lobingier, F. T. Mavis, J. L. Waling 


Humanities and Social Sciences: 
Chairman: W. H. Davenport, Harvey 
Mudd College, Claremont, Calif. 
V. Chairman: B. W. Whitlock, Case In- 
stitute of Technology, Cleveland, Ohio 
Prog. Chm.: B. W. Whitlock, Case Insti. 
tute of Technology, Cleveland, Ohio 
Secretary: W. F. Edington, Gener 
Motors Institute, Flint, Mich. 
Repr.: G. A. Gullette, North Carolina 
State College, Raleigh, N. Car. 
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Editor: Amy V. Hall, 6225 Nelson Ave., 
West Vancouver, B. C. 

Exec. Comm.: F. M. Caldiero, H. M. 
Chapman, W. H. Davenport, W. F. 
Edington, G. A. Gullette, A. V. Hall, 
A. A. Lawrence, S. P. Olmsted, Paul 
Ward, Sherwood Webber 


Industrial Engineering: 

Chairman: R. G. Carson, Jr., North Caro- 
lina State College Raleigh, N. Car. 

V. Chairman: H. T. Amrine, Purdue Uni- 
versity, Lafayette, Ind. 

Secretary: A. R. Burgess, Texas A. & M. 
College, College Station, Tex. 

Repr.: A. F. Gould: Lehigh University, 
Bethlehem, Pa. 

Editor: J. L. Imhoff, University of Ar- 
kansas, Fayetteville, Ark. 

Prog. Chm.: R. G. Carson, Jr., North 
Carolina State College, Raleigh, N. 
Car. 

Exec. Comm.: H. T. Amrine, A. R. Bur- 
gess, R. G. Carson, Jr., A. F. Gould, 
J. L. Imhoff, Gerald Nadler, G. L. 
Theuring 


Mathematics: 
Chairman: Sam _ Selby, 
Akron, Akron, Ohio 
V. Chairman: W. T. Guy, Jr., University 
of Texas, Austin, Tex. 
Secretary: W. E. Restemeyer, University 
of Cincinnati, Cincinnati, Ohio 
Repr.: H. A. Giddings, New York Uni- 
versity, New York, N. Y. 
Editor: W. E. Restemeyer, University of 
Cincinnati, Cincinnati, Ohio 
Exec. Comm.: Randolph Church, W. T. 
Guy, W. E. Restemeyer, Sam Selby, 
W. G. Warnock, C. R. Wylie; Jr. 


Mechanical Engineering: 

Chairman: V.-L. Doughtie, University of 
Texas, Austin, Tex. 

V. Chairman: J. Modrey, Union College, 
Schenectady, N. Y. 

Secretary: A. B. Cambel, Northwestern 
University, Evanston, III. 

Repr.: E. J. Lindahl, University of Wyo- 
ming, Laramie, Wyo. 

Exec, Comm.: A. B. Cambel, E. E. Day, 
V. L. Doughtie, V. M. Faires, A. S. 
Hall, E. J. Lindahl, J. Modrey 

Heat Power Subdivision: 

Chairman: V. M. Faires, U. S. Navy 
Postgraduate School, Monterey, Calif. 
V. Chairman: A. K. Oppenheim, Uni- 
versity of California, Berkeley, Calif. 
Secretary: S. Gratch, University of 
Pennsylvania, Philadelphia, Pa. 
Editor: J. J. Kauzlarich, Worcester 


University of 


Polytechnic Inst., Worcester, Mass. 
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Machine Design & Manufacturing Proc- 
esses: 
Chairman: A. S. Hall, Purdue Uni- 
versity, Lafayette, Ind. 
V. Chairman: R. M. Phelan, Cornell 
University, Ithaca, N. Y. 
Secretary: L. F. Kreisle, University of 
Texas, Austin, Tex. 
Editor: Lee Harrisberger, North Caro- 
lina State College, Raleigh, N. Car. 


Mechanics: 


Chairman: Archie Higdon, United States 
Air Force Academy, Colorado 

Secretary: Carl Cather, University of 
West Virginia, Morgantown, W. Va. 

Repr.: H. R. Lissner, Wayne State Uni- 
versity, Detroit, Mich. 

Editor: A. W. Davis, Iowa State Uni- 
versity, Ames, Iowa 

Prog. Chm.: J. O. Smith, University of 
Illinois, Urbana, IIl. 

Exec. Comm.: D. R. Carver, D. C. 
Drucker, A. Higdon, E. J. Marmo, E. 
P. Popov, J. O. Smith, L. A. Smith 


Mineral Engineering: 


Chairman: Reinhardt Schuhmann, Jr., 
Purdue University, Lafayette, Ind. 

V. Chairman: R. E. Swift, University of 
Kentucky, Lexington, Ky. 

Secretary: W. H. Ahrenholtz, University 
of Alabama, University, Ala. 

Repr.: C. L. Wilson, Dean, Missouri 
School of Mines, Rolla, Mo. 

Prog. Chm.: R. E. Swift, University of 
Kentucky, Lexington, Ky. 

Exec. Comm.: W. H. Ahrenholtz, R. 
Schuhmann, Jr., R. E. Swift, C. L. 
Wilson 


Physics: 


Chairman: F. E. Myers, Argonne Na- 
tional Laboratory, Box 299, Lemont, IIl. 

V. Chairman: Robert Resnick, Rens- 
selaer Polytechnic Institute, Troy, N. Y. 

Secretary: A. J. M. Johnson, Montana 
State College, Bozeman, Mont. 

Repr.: M. W. White, Pennsylvania State 
University, University Park, Pa. 

Editor: C. E. Bennett, University of 
Maine, Orono, Maine 

Prog. Chm.: Robert Resnick, Rensselaer 
Polytechnic Institute, Troy, N. Y. 

Exec. Comm.: H. M. James, L. W. Sea- 
gondollar, A. B. Weaver 


Relations With Industry: 


Chairman: D. E. Irwin, Manager Engi- 
neering Recruiting, General Electric 
Company, 1 River Road, Schenectady, 
N. ¥. 
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V. Chairman: Cornelius Wandmacher, 
University of Cincinnati, Cincinnati 21, 
Ohio 

Secretary: B.'C. Baker, Technical Em- 
ployment Manager, Minnesota Mining 
and Manufacturing Company, 900 Bush 
St., St. Paul 6, Minn. 


Repr.: R. A. Emerson, Industrial Rela- - 


tions Supervisor, Engineering Depart- 
ment, E. I. du Pont de Nemours & Co., 
Inc., Wilmington 98, Del. 

Prog. Chm.: H. E. Heath, Chief of Col- 
lege Relations, Western Electric Co., 
Hawthorne Station, Chicago 23, Ill. 

Exec. Comm.: B. C. Baker, R. O. Darling, 
E. E. Bartleson, H. R. Bintzer, R. A. 
Emerson, D. C. Hunt, D. E. Irwin, 
Stanley Little, H. E. McCallick, W. D. 
McIlvaine, R. J. Panlener, Cornelius 
Wandmacher 
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Technical Institute: 

Chairman: A. Ray Sims, University of 
Houston, Houston, Tex. 

V. Chairman: H. W. Hartley, Northrop 
Institute of Technology, Inglewood 
Calif. 

Secretary: E. W. Smith, Cogswell Poly. 
technic College, San Francisco, Calif, 
Repr.: K. L. Holderman, Pennsylvani; 
State University, University Park, Pa, 
Editor: Jeanne Miller, McGraw Hill Book 

Co., New York, N. Y. 

Treas.: D. C. Metz, University of Dayton, 
Dayton, Ohio 

Exec. Comm.: H. W. Hartley, K. L. 
Holderman, D. C. Metz, A. R. Sims 
E. W. Smith 

Prog. Chm.: L. W. Scholl, Purdue, Marott 
Center, 920 N. Meridian St., Indian. 
apolis, Ind. 


Officers of Sections, 1959-60 


Allegheny: 

Chairman: H. D. Sims, Bucknell Uni- 
versity, Lewisburg, Pa. 

Vice Chairman: E. R. Schatz, Carnegie 
Institute of Technology, Pittsburgh, Pa. 

Secretary: M. L. Sheridan, Bucknell Uni- 
versity, Lewisburg, Pa. 

Council Repr.: C. H. Cather, West Vir- 
ginia University, Morgantown, W. Va. 

RWI Liaison: R. E. Slonaker, Bucknell 
University, Lewisburg, Pa. 

YET Repr.: R. A. Gardner, Bucknell Uni- 
versity, Lewisburg, Pa. 

Illinois-Indiana: 

Chairman: E. A. MacLean, Rose Poly- 
technic Institute, Terre Haute, Ind. 
Vice Chairman: Peter Chiarulli, Illinois 
Institute of Technology, Chicago, Ill. 
Secretary: I. P. Hooper, Rose Polytechnic 

Institute, Terre Haute, Ind. 

Council Repr.: H. A. Moench, Rose Poly- 
technic Institute, Terre Haute, Ind. 
RWI Liaison: S. A. Pierce, University of 

Illinois, Urbana, Ill. 

YET Repr.: Jimmy Seyler, University of 
Illinois, Urbana, IIl. 

Exec. Comm.: R. L. Anderson, J. W. 
Bayne, D. I. Bolden, R. L. Carr, R. R. 
Jenness, G. S. John, R. H. Long, R. H. 
F. Pao 


Kansas-Nebraska: 
Chairman: J. S. Blackman, University of 
Nebraska, Lincoln, Nebr. 
Vice Chairman: D. L. Dean, University 
of Kansas, Lawrence, Kan. 
Secretary: B. M. Aldrich, University of 
Wichita, Wichita, Kan. 





Council Repr.: G. W. Bradshaw, Uni- 
versity of Kansas, Lawrence, Kan. 
YET Repr.: R. N. Shaw, Kansas State 
College, Manhattan, Kan. 

Exec. Comm.: J. S. Blackman, D. L 
Dean, R. G. Nevins 

Michigan: 

Chairman: Richard Schneidewind, Uni- 
versity of Michigan, Ann Arbor, Mich. 

Vice Chairman: L. L. Otto, Michigan 
State University, East Lansing, Mich. 

Secretary: J. Stuart Johnson, Wayne State 
University, Detroit, Mich. 

Council Repr.: H. M. Hess, Wayne State 
University, Detroit, Mich. 

Exec. Comm.: J. S. Johnson, L. L. Otto, 
Richard Schneidewind 


Middle Atlantic: 

Chairman: J. L. Clower, University of 
Delaware, Newark, Del. 

Vice Chairman: L. R. Gaty, Vice Pres: 
dent, Philadelphia Electric Company, 
Philadelphia, Pa. 

Secretary: J. B. Baker, Drexel Institute 
of Technology, Philadelphia, Pa. 

Asst. Secretary: A. A. Kuebler, Rutgers 
University, New Brunswick, New Jersey 

Council Repr.: H. L. Bowman, Drew! 
Institute of Technology, Philadelphia, 
Pa. 

RWI Liaison: F. W. Slantz, Lafayette 
College, Easton, Pa. 

YET Repr.: V. J. Vitagliano, Manhattan 
College, Riverdale, New York 
Missouri-Arkansas: 
Chairman: J. C. Hogan, University @ 
Missouri, Columbia, Mo. 
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Ist Vice Chairman: J. L. Imhoff, Uni- 
versity of Arkansas, Fayetteville, Ark. 
Ind Vice Chairman: V. T. Allen, Saint 
Louis University, St. Louis, Mo. 

Secretary: F. D. Harris, University of 
Missouri, Columbia, Mo. 

Council Repr.: Dudley Thompson, Mis- 
souri School of Mines, Rolla, Mo. 

Exec. Comm.: V. T. Allen, F. D. Harris, 
J. C. Hogan, J. L. Imhoff, Dudley 
Thompson 


National Capital Area: 

Chairman: M. A. Mason, George Wash- 
ington University, Washington, D. C. 
Vice Chairman: George Hickox, Engi- 
neering Research and Development 

Laboratory, Fort Belvoir, Va. 
Secretary: F. A. Biberstein, Catholic Uni- 
versity of America, Washington, D. C. 
Council Repr.: H. H. Armsby, U. S. 
Office of Education, Washington, D. C. 
RWI Liaison: R. L. Goetzenberger, 5214 
Norway Drive, Kenwood, Md. 

YET Repr.: L. A. Rubin, George Wash- 
ington University, Washington, D. C. 
D. C. Council Delegate: Dewey Starnes, 
Naval Ordnance Laboratory, White 

Oak, Md. 

Exec. Comm.: H. H. Armsby, F. A. 
Biberstein, K. C. Harder, George Hic- 
kox, M. A. Mason, L. A. Rubin 


New England: 

Chairman: G. A. Marston, University of 
Massachusetts, Amherst, Mass. 

Vice Chairman: 

Secretary: J. S. Marcus, University of 
Massachusetts, Amherst, Mass. 

Council Repr.: Donald Bradbury, Uni- 
versity of Rhode Island, Kingston, R. I. 

RWI Liaison: L. B. Landall, Raytheon 


Manufacturing Company, Waltham, 
Mass. 
YET Repr.: Kenneth Scott, Worcester 


Poltechnic Institute, Worcester, Mass. 


North Midwest: 

Chairman: E. H. Ohlsen, Iowa State Uni- 
versity, Ames, Iowa 

Vice Chairman: R. J. Panlener, Marquette 
University, Milwaukee, Wis. 

Secretary: M. L. Rogness, Iowa State Uni- 
versity, Ames, Iowa 

Council Repr.: A. B. Drought, Mar- 
quette University, Milwaukee, Wis. 

RWI Liaison: T. J. Higgins, University of 
Wisconsin, Madison, Wis. 

YET Repr.: T. I. Lyon, Milwaukee School 
of Engineering, Milwaukee, Wis. 


Ohio Section: 
Chairman: N. R. Rimboi, Fenn College, 
Cleveland, Ohio 
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Vice Chairman: O. M. Stone, Case In- 
stitute of Technology, Cleveland, Ohio 

Vice Chairman: R. S. Green, College of 
Engineering, Ohio State University, 
Columbus 10, Ohio 

Secretary: P. T. Yarrington, Ohio State 
University, Columbus, Ohio 

Council Repr.: Maurice Graney, 
versity of Dayton, Dayton, Ohio 

RWI Liaison: J. D. Coleman, Frigidaire 
Division, 5715 Free Pike, Dayton 5, 
Ohio 

Physics Liaison: J. J. Turin, University of 
Toledo, Toledo, Ohio 

YET Repr.: Robert M. Stark, Fenn Col- 
lege, Cleveland, Ohio 


Pacific Northwest: 

Chairman: Paul Mann, 
Idaho, Moscow, Idaho 

Vice Chairman: J. T. Norgord, University 
of Idaho, Moscow, Idaho 

Vice Chairman: Dexter H. Moser, North 
Idaho Junior College, Coeur d’Alene, 
Idaho 

Secretary: R. O. Byers, University of 
Idaho, Moscow, Idaho 

Council Repr.: A. S. Janssen, University 
of Idaho, Moscow, Idaho 


Pacific Southwest: 

Chairman: Homer Grant, University of 
Southern California, Los Angeles, Calif. 

Vice Chairman: R. J. Parden, University 
of Santa Clara, Santa Clara, Calif. 

Secretary: James Campbell, University of 
California, Berkeley, Calif. 

Council Repr.: Dean Whelan, Loyola Uni- 
versity, Los Angeles, Calif. 

YET Repr.: Arnold Reisman, Los Angeles 
State College, Los Angeles, Calif. 

Editor of Nuggets: Commander B. H. 
Bush, U. S. Naval Shipyard, Hunters 
Point, San Francisco, Calif. 

Vice Chairman for Meetings: Leslie Crom- 
well, Los Angeles State College, Los 
Angeles, Calif. 

Vice Chairman for Studies: Norman 
Gunderson, San Jose State College, 
San Jose, Calif. 

Vice Chairman for Affairs: Alfred Inger- 
soll, California Institute of Technology, 
Pasadena, Calif. 

Vice Chairman of Projects: F. Paulsen, 
San Mateo College, San Mateo, Calif. 

Exec. Comm.: Howard Blodgett, Bonham 
Campbell, Martin Capp, C. Cehrs, 
Thomas Clark 


Rocky Mountain: 


Chairman: Archie Higdon, United States 
Air Force Academy, Denver, Colo. 


Uni- 


University of 
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Vice Chairman: A. J. McGaw, University 
of Wyoming, Laramie, Wyo. 

Secretary: T. K. Oliver, United States 
Air Force Academy, Denver, Colo. 

Council Repr.: Davis Bartholomew, Brig- 
ham Young University, Provo, Utah 


RWI Liaison: G. W. LeMaire, Colorado 


School of Mines, Golden, Colo. 

YET Repr.: F. R. Bonanno, United States 
Air Force Academy, Denver, Colo. 

Alternate Council Repr.: W. H. Parks, 
University of Denver, Denver, Colo. 

Southeastern: 

Chairman: Jesse Coates, Louisiana State 
University, University, La. 

Secretary-Treas.: L. E. Schoonmaker, Uni- 
versity of Florida, Gainesville, Fla. 

Council Repr.: E. E. Litkenhous, Vander- 
bilt University, Nashville, Tenn. 

YET Repr.: R. M. Hollub, University of 
Alabama, University, Ala. 

Exec. Comm.: J. Coates, M. H. Chetrick, 
E. K. Kraybill, John Reed, L. E. 
Schoonmaker, R. L. Sweigert 

Administrative Division: 

Chairman: R. L. Sweigert, Georgia School 
of Technology, Atlanta, Ga. 

Vice Chairman: R. E. Shaver, University 
of Kentucky, Lexington, Ky. 

Secretary: H. C. Simrall, Mississippi State 
University, State College, Miss. 

Instructional Division: 

Chairman: E. E. Kraybill, Duke Uni- 
versity, Durham, N. C. 

Vice Chairman: J. S. Brown, Tennessee 
Polytechnic Institute, Cookeville, Tenn. 

Secretary: Charlie Scott, Mississippi State 
University, State College, Miss. 

Research Division: 

Chairman: M. H. Chetrick, University of 
Louisville, Louisville, Ky. 

Vice Chairman: Marion E. Forsman, Uni- 
versity of Florida, Gainesville, Fla. 

Secretary-Treas.: P. H. McDonald, Jr., 
North Carolina State College, Raleigh, 
N. C. 

Liaison With: 

Physics: A. C. Menius, Jr., North Caro- 
lina State College, Raleigh, N. C. 

RWI: F. T. Carroll, Louisiana State Uni- 
versity, University, La. 

Humanities: E. W. Paul, University of 
Louisville, Louisville, Ky. 
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Graduate Study: R. L. Sweigert, Georg 
Institute of Technology, Atlanta, Ga, 
Coop. Engineering: S. E. Fisher, 
versity of Louisville, Louisville, Ky, 
Educ. Methods: H. A. Romanowitz, Us 
versity of Kentucky, Lexington, Ky, 
Aero. Engineering: F. S. Edwards, © 
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sissippi State University, State College 


Miss. 

Chemical Engr.: C. E. Littlejohn, Clem 
son A. & M., Clemson, S. C. 

Civil Engr.: L. K. Himelright, 
Citadel, Military College of South Carg 
lina, Charleston, South Carolina 

Electrical Engr.: R. D. Bourne, Vande 
bilt University, Nashville, Tenn. 

Engr. Graphics: W. E. Dessauer, Tular 
University, New Orleans, La. 

Engr. Mechanics: E. F. Byards, Clemso 
A. & M. College, Clemson, S. C. 

Mechanical Engr.: J. W. Lindau, Un 
ersity of South Carolina, Columbi 
S.C 

Southwest: 

Chairman: Frank Bromilow, New Mexio 
State University, University Park, N 
Mex. 

Vice Chairman: G. B. Tims, Jr., Lam 
State College of Technology, 
mont, Tex. 


Re 
peau 


Secretary: Jack Lenhart, University o 
Texas, Austin, Tex. 

Council Repr.: R. L. Langenheim, Un 
versity of Tulsa, Tulsa, Okla. 


Exec. Comm.: (Above plus one rep 
resentative from each college in 
section ) : 

Physics Liaison: H. E. Harrington, Ok 
homa State University, Stillwater, 0 

RWI Liaison: R. M. Adams, Universi 
of Houston, Houston, Tex. 


YET Repr.: H. H. Bartel, Jr., Souther 


Methodist University, Dallas, Tex. 


Upper New York-Ontario: 

Chairman: W. W. Shuster, Rensselaé 
Polytechnic Institute, Troy, N. Y. 

Vice Chairman: C. W. Fogel, Universit 
of Buffalo, Buffalo, N. Y. 

Secretary-Treas.: K. R. Gulden, Rensse 
laer Polytechnic Institute, Troy, N. 

Council Repr.: R. B. Russ, Union College 
Schenectady, N. Y. 
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